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An island universe among the star systems as photographed through the 200-inch reflecting telescope 
of Mt. Palomar. (See page 167) 
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Every Science Class 
should have 


this WALL Hel 


This chart is invaluable 


for teaching microscopy or 
optics to science classes. It 
includes a simplified, easy -to- |. 


follow light path and both 


optical and mechanical no- 


menclatures. 


ror FREE WALL CHART 


FILL IN AND MAIL THIS COUPON TODAY 


American Optical Company 
Instrument Division Date 


Buffalo 15, N. Y. 


GENTLEMEN: Yes. I would like a free wall chart for my classes. 


Please mail it to: 


SCHOOL 


SCHOOL ADDRESS 


CITY. STATE 


ATT. OF 
SIGNED 


TEACHER, PRINCIPAL, OR OTHER OFFICIAL 


Makers of Microscopes fer over 100 Years 
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ABORATORY 


* Sturdy 
* Linear Scale 
* Direct Reading 


Accuracy: 142% 
Zero to 3.5 liters/min. 


Rate of flow is immediately and accurately 
indicated by the height of the float in the 
Fisher Laboratory Flow Meter. 


The Fisher Laboratory Flow Meter provides the means of measur- 
ing directly the rate of flow of air or any other gas over a wide range. 


Mounted on the heavy metal support of the Fisher Flow Meter is 
a tapered glass tube with white background and red graduations. A 
unique aluminum float within this tube rises and falls in direct pro- 
portion to the rate of flow of gas passing it. 


The scale is graduated from 0 to 3.5 liters of air per minute at 
standard pressure and temperature. Operating instructions are fur- 
nished with the instrument, also a conversion factor nomograph for 
gases other than air and for different pressures and temperatures. 

Each, $42.90 


Headquarters for Laboratory Supplies 


FISHER SCIENTIFIC Co. EIMER ano AMEND 


717 Forbes St., Pittsburgh (19), Pa. Greenwich and Morton Streets 
2109 Locust St., St. Louis (3), Mo. New York (14), New York 


In Canada: Fisher Scientific Co., Ltd., 904 St. James Street, Montreal, Quebec 


You could look directly 
through the clear glass 
of Edison’s first lamp 

| N lle this may have 
Lista been interesting, the glare 
made it unpleasant. Many attempts 
were made to diffuse the light and cut 
the glare by coating the bulb, without 
loss of too much light. 


A General Electric lamp researcher 
named Marvin Pipkin was the first to 
offer a practical. inside frosting for 
lamps. His method, per- 
fected in 1925, was a 
milestone in lamp re- 
search. The G-E inside 
frosted incandescent ) 
lamp is still today the one (ges \ 
most commonly u 


But during years of 
work on many varied 
lighting projects, Pipkin 
uP the search a 
Gy sti tter coating. He 
Z. 41342, S has found it—a new silica 
finish that diffuses the light almost per- 
fectly and gives softer, more beautiful 
illumination. It is used in the G-E 
Deluxe-White Lamp now on the market. 


This new success of Marvin Pipkin 
has come only after thousands of ex- 
periments and years of investigation. 
It illustrates again how General Electric 
emphasizes research and creative think- 
ing, encourages fertile minds to follow 
their own imaginative bent, and so 


‘stays in the forefront of scientific and 


engineering development. 


GENERAL @@ ELECTRIC 


slid The lamp that’s bright all a 
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Now you can have the Bausch & Lomb “FL” Microscope 
with a choice of either the NEW integral substage illu- 
minator or the concave substage mirror. Some of you prefer 
the simplicity of the integral illuminator . . . while others 
would rather have the wide adaptability of the mirror. Be- 
fore you buy be sure to compare this new feature. . . 


PLUS THESE THREE 
IMPORTANT TEACHING ADVANTAGES 


Cool Stage... permits accurate study of 
natural reactions of live specimens over 
extended periods. 


Individualized Comfort... inclination joint 
provides adjustability . . . for tall or short 
students, high or low tables. 


More Effective Teaching...by standard 
laboratory technique . . . the “FL” Micro- 
scope is full standard size throughout. 


BAUSCH & LOMB MICROSCOPE 
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Back in the eighties, telephone executives 
faced a dilemma. The public demanded 
more telephone service. But too often, 
overloaded telephone poles just couldn't 
carry the extra wires needed, and in cities 
there was no room for extra poles. Could 
wires be packed away in cables under- 
ground? 

Yes, but in those days wires in cables 
were only fair conductors of voice vibra- 
tions, good only for very short distances. 
Gradually cables were improved; soon 


They Packed a Pole Line Into a Pipe 


every city call could travel underground; 
by the early 1900's even cities far apart 
could be linked by cable. 

Then Bell scientists went on to devise 
ways to get more service out of the wires. 
They evolved carrier systems which trans 
mit 3, 12, Or even 15 voices Over a pair 
of long distance wires. A coaxial cable can 
carry 1800 conversations or six television 
pictures. This is another product of the 
centralized research that means still better 
service for you in the future. 


BELL TELEPHONE LABORATORIES €&xPlORING AND INVENTING, DEVISING 
AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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National survey indicates ALL school 
superintendents want students to 
know more about atomic energy and 
its relationship to health, industry, 
chemistry and many other challeng- 
ing phases of potential peace-time 
uses. 
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The RAYCOUNTER is an instru- 
ment designed for high school experi- 
ments in the nuclear sciences. 


The RAYCOUNTER, pictured above, in- 
cludes a_ thin-walled Geiger-Mueller tube, 
an adjustable metered voltage supply, loud 
speaker monitor and a neon glow lamp 
(audibly and visually indicating detected 
radiations) panel meter which quantitatively 
shows the rate at which radiations are being 
counted, radioactive source (no _ health 
hazard), and radiation filters. 


THE RAYCOUNTER IS SIMPLE TO OPERATE 


The suggested experiments require a minimum of background study by the teacher. 


In addition to the instruments and accessories, you will receive material for lectures and experi- 
ments (written for the secondary school physics, chemistry and general science class room) perti- 
nent excerpts from the semi-annual reports of the Atomic Energy Commission, and a carefully 


selected list of references to assist students in gaining a wider understanding of the atomic age, 


plus material for news releases and radio and television presentations. 


Price $95.°° 


RADIOACTIVE PRODUCTS, INC. 


3201 E. Woodbridge Street 
Detroit 7, Michigan 


Our RAYCHRONIX line of radiation detection instruments are in use at Atomic Energy Com- 
mission installations, Armed Forces laboratories, in industry, hospitals, ete. 
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Coming Soon! 
NEW EDITIONS 


of the 


“DISCOVERY PROBLEMS” SERIES 


of 


Science Workbooks 


BIOLOGY e CHEMISTRY e PHYSICS e@ GENERAL SCIENCE 


Watch for Further Announcements 


COLLEGE ENTRANCE BOOK COMPANY 


104 Fifth Avenue New York 11 
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NOW A NEW 


ANO VO" 


by HOPKINS, McGILL, BRADBURY, SMITH 


See ALL Our Science Best Sellers 
Learning Guide in Biology 


“Color Tells the Story of Life.” For use with any text. A combination Study Guide; 


Lab manual, and Review Program with a large booklet of Objective Tests furnished 
free. Economical. 


By Bench, McAtee, Morris, Downing 
Chemistry Guide and Laboratory Exercises 


By McGill and Bradbury. “The most outstanding Chemistry Lab program in 
America today.” For use with any Chemistry text. Late edition. 


Physics Guide and Laboratory Activities 


By Davis and Holley. New “Blue” Edition. Complete with new tests. 


LYONS AND CARNAHAN 


CHICAGO DALLAS PASADENA ATLANTA SAN FRANCISCO NEW YORK WILKES-BARRE 
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When your students are ready for 
their first assignment in chemistry, 
make sure they have PYREX brand 
laboratory glassware. You get them off 
to a good start with quality apparatus. 
They gain greater safety because 
PYREX ware is made to take thermal 
and physical shocks. This makes your 
teaching job less worrisome. 


LESSON 


And don’t forget that PYREX brand 
laboratory ware is your best bet to 
keep costs down. It pays off in longer 
service life because its properties are 
balanced for maximum chemical sta- 
bility as well as high thermal and 
physical resistance. See your nearest 
Corning laboratory supply dealer for 
replacements. 


TECHNICAL PRODUCTS DIVISION LABOR APORY GLASSWARE - SIGNALWARE « GLASS PIPE « GAUGE GLASSES « LIGHTINGWARE + OPTICAL GLASS « GLASS COMPONENTS 


PYREX ) Laboratory ware 
or Sa ety eee J 
N =. 
stocied by Leccing Laboratory Supply Hovres 
OS — CORNING GLASS WORKS CORNING, 
(rer — LABORATORY GLASSWARE 
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STAINLESS 


PAN 


ALL THREE BEAMS 


STAINLESS STEEL 


Cobalite Knife Edges Agate Bearings «1 Piece Construction of 3 
e Each $18.00 with Extra Weights Included © Capacity—1610 g. 
Write for Circular on No. 4048 


Ww. SCIENTIFIC COMPANY 
1515 Street Chicago, Illinois, U.S.A. 
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VOLUME XVI 
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NUMBER 4 


Suggestions for Teaching Electronics 


ROBERT STOLLBERG 


Associate Professor of Science 
and Science Education 
San Francisco State College 
This article is the first in a series of three dealing with 
electronics. In this issue criteria are set forth to guide 
the teacher in providing functional electronic demon- 
stration apparatus. In the February issue will be pre- 
sented iliustrated detailed descriptions of teaching 
apparatus which largely fulfills the criteria set up. In 
addition a most satisfactory method of establishing 
electrical connections will be discussed. The third in- 
stallment will present illustrated examples of actual 
use of this type of apparatus in typical high school 


teaching-learning situations.—Editor. 
legitimate question with which to open this 
discussion is, “What is electronics?” A 
satisfactory definition of this branch of sci- 
ence is extremely hard to formulate, and few 
authorities have attempted to prepare one. 
For the purpose at hand, however, the follow- 
ing is submitted: 
Electronics is that branch of elec- 
tricity which is concerned with a 
flow of electrons through enclosed 
and partially evacuated space. 

This definition is seen to be closely affil- 
iated with “vacuum” tubes and gas-filled 
tubes. and includes such applications as radio, 
radar, television, thyratron control circuits, 
X-rays. mercury vapor lamps, fluorescent 
lamps. and electron microscopes. On the other 
hand, it excludes such applications as in- 
candescent lamps, simple telephone and tele- 
graph circuits, electro-magnetic radiation, the 
aurora, and crystal receiving sets. However, 
because they are so closely allied with com- 
munications, some materials related to elec- 
tromagnetic radiation and to sound are com- 
monly studied along with electronics.’ 
1—This definition has been discussed in greater detail under 

the writer's name in “A Proposed Definition of Elec- 


tronics,’ School Science and Mathematics, 47:258,62, 
March, 1947. 
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Electronics in Modern Life 


Electronics has become a household word. 
While it is true that radio has been known 
since before the present century, its tremen- 
dous expansion in the last two decades has 
been nothing short of phenomenal. Acceler- 
ated largely by the war, the electronics in- 
dustry as early as 1943 reached the four billion 
dollar a year mark—greater than the entire 
pre-war automobile industry. And as of the 
present, electronics occupies a role more dom- 
inating over the sphere of human activity than 
ever. Through radio, and more recently, tele- 
vision, a new mode of communication has 
been brought into being; the general public 
is educated and informed—or miseducated 
and misinformed—and the way of living of 
half the globe is being drastically modified. 
While electronics has made war more terrible, 
it has also enhanced peacetime living with 
health and safety, with convenience and en- 
tertainment. Again, electronics has compli- 
cated and embellished human living through 
its demands for competent citizenship and 
effective consumership, its possibilities for 
vocational and avocational endeavor, and its 
invitation to increased understanding and ap- 


preciation of the universe in which man finds 
himself.” 


Electronics in Modern Education 


\ THE impact of electronics on individuals 
and society becomes more forceful and 
more wide-spread, the place of electronics in 
general and special education inevitably ex- 
pands. Thus, in the general science courses 
now required of nearly all junior high school 
students, electronics might comprise a unit of 
work in itself, or it might be a very real part 


of a unit on electricity, or perhaps one on 
2—Much of the material in this and the following section 
has been published in expanded form under the writer’s 


name in ‘“‘The Place of Electronics in General Education,” 
Science Education, 31:11-14, February, 1947. 
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communication. Again, in the senior high 
school, courses in physical science or in phy- 
sics contain similar materials, but on a more 
mature level. Finally, at the senior high 
school and junior college level, special courses 
in electricity or electronics are frequently 
offered to those students who are interested 
in these fields to an extent beyond that cov- 
ered by general education. 


The Conceptual Nature of Electronics 


The entire field of electronics is centered 
about a group of basic concepts and generali- 
zations without which any understanding of 
the subject must be fragmentary and ineffec- 
tive. Even a casual analysis of a household 
radio receiver, a simple “ham” transmitter, 
or of the lowly juke-box reveals that this is 
the case. Gone are the days when leaders in 
this field were “kitchen mechanics” whose pro- 
ficiency was based on an intimate acquaint- 
ance with literally thousands of rules of 
thumb. Electronics is no longer a field of 
merely descriptive information; it is a full- 
fledged science. It has a terminology and a 
set of symbols’ of its own, and it uses mathe- 
matical representations for most of its 
phenomena. 


A Realistic Approach to Electronics Education 
INCE electronics is conceptual in nature, a 
study of it should have a conceptual ap- 


3—Any copy of the Radio Amateur’s Handbook lists these 
symbols in a commonly accepted form. This publication 
is issued annually by the American Radio Relay League, 
West Hartford, Conn 
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These two views of a vacuum tube unit suggest how flexibility is achieved in the electronics education 
equipment described in these articles. The drilled baseboard permits it to be mounted on nails driven 
in a vertical panel. The features of the electrical connectors and the significance of the coded sectors 
will be discussed in the next issue of The Science Teacher. 


proach. As in the case of most broad under- 
standings, the acquisition of basic concepts 
such as those in electronics is difficult, and 
student progress is typically slow. Most of the 
concepts cannot be conveyed, even super- 
ficially, through the medium of words alone. 
Graphic illustrations often help, but the most 
satisfactory way for most learners to acquire 
such concepts is through experiences, care- 
fully selected and expertly guided. 

The purpose of this series of three articles 
is to present a set of suggestions for a rela- 
tively new and different kind of learning ex- 
perience in the field of electronics. This de- 
parture is not offered as “the only way” in 
which electronics can be learned; on the con- 
trary it is merely suggested as a possible ap- 
proach to the problems of electronics educa- 
tion. It has, however, been tried on a suffi- 
ciently wide scale to indicate promising re- 
sults. The equipment required cannot be pur- 
chased at the present time, but it can be easily 
constructed by students and instructors. This 
brings the project within the reach of nearly 
all schools, and at the same time offers valu- 
able learning and construction experience to 
boys and girls. 

Difficulties in Teaching Electronics 

HE teacher who would help his students 

acquire some understanding in the area 
of electronics finds himself confronted with 
an imposing array of obstacles. Intrinsically, 
teaching in this field seems to involve many 
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of the difficulties of teaching about Swiss 
watch movements and demonstrating the laws 
of genetics. Some of these problems and some 
futile attempts to overcome them are illus- 
trated in the following episode: 
Scene: A typical high school classroom— 
the instructor is showing the class the de- 
tails of construction of a small radio re- 
ceiver. On the blackboard he has placed a 
schematic circuit diagram corresponding to 
the apparatus he has in his hand. The 
teacher speaks: 

“Now, you see that variable resistor on 
the diagram—that saw-tooth line with the 
arrow touching it—up there in the upper 
left corner ?—Well, here it is on the chassis 
near the center. You here in the front 
row can surely see it clearly—it’s this shiney 
round thing down here under my finger. 
Then there’s this fixed resistor at the top- 
center of the diagram (points to another 
saw-tooth symbol)—it is right here—see 
it?—-at the end of this screwdriver—down 
in the corner of the chassis. 

“This coupling capacitor—the two par- 
allel lines in the diagram—is right here 
under this choke—it is cylindrical just like 
the resistor, but it’s a little different in size 
and shape, and with a little experience you 
can tell them apart. Now if I were to dis- 
connect this capacitor right here and then 
plug in the set you would hear how the 
hum in the speaker increases. Unfortun- 
ately | can’t do that, since it is securely 
soldered in place. And this? This is the 
vacuum tube all right, but of course it is 
the bottom of the socket, since tubes are 
ordinarily mounted on the upper surface 
of the chassis . . .” 


ND SO it goes. Handicapped by improper 
equipment and unaware of convenient 
teaching equipment, the instructor stumbles 
through the lesson and the students stumble 
after him. The set is disconnected from the 
power line, of course, so that one can probe 
its component parts with safety. The symbols 
and the parts do not seem to agree, either in 
appearance or location, and the few people 
whe can see the parts must take the instrutor’s 
word regarding “what would happen if. . .” 
This is but a sample of some of the ob- 
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stacles to be encountered even in elementary 
electronics instruction. The more important 
of these difficulties might be summarized as 
follows: 


1. Electronic components are usually so 
small and so crowded together that no 
more than one or two students can ob- 
serve at one time. 

2. The visual appearance of most elec- 
tronics components is so different from 
that of their symbolic counterparts that 
students have great difficulty in estab- 
lishing the necessary symbol-component 
relationships. 

3. Similarly, the relationship between the 
physical appearance of the typical elec- 
tronic device and that of its schematic 
diagram is a very remote one. 

4. Electronics components are -usually 
soldered together to insure satisfactory 
electric connection; less frequently elec- 
tric connection is established with screw- 
type or clip-type fasteners. In any case, 
it is difficult and time-consuming to 
alter electric connections for purposes of 
instruction. 

5. The exhibition of electrically inert parts 
constitutes an almost inconsequentially 
slight learning experience as compared 
with the demonstration of a functioning 
circuit, no matter how simple. For this 
reason, effective demonstration of elec- 
tronic component sand circuits should 
be functioning, not idle—dynamic, not 
static. 

Criteria for Effective Electronics 

Instructional Equipment 


A SURVEY of the problems cited in the pre- 
ceding paragraphs leads to the following 
list of criteria for satisfactory demonstration 
equipment for instruction in electronics: 

1. The equipment should be spread over a 
large enough surface—preferably verti- 
cal—so that a typical class can observe 
as a group. 

2. There should be a very evident relation 
between component parts and the stand- 
ard symbols therefor. 

3. It should be possible to assemble equip- 
ment components in such a pattern as 

Continued on Page 187 
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VER a period of years, there has come a 
slowly increasing realization that organ- 
ized education, general education, is a great 
social invention. Like other great inventions, 
it should be used to serve all of markind. 
Education may aid individuals effectively to 
meet their problems, or it may flounder in 
the abstract so exclusively as to merit ivory 
tower accusations. Today there is more un- 
derstanding that education makes both so- 
ciety and the individual something which 
they would not otherwise become; that edu- 
cation builds as well as interprets civiliza- 
tion. Education has the potentiality for de- 
veloping a civilization of responsible people 
able and willing to think and act for the bene- 
fit of all. 

This view of education has led to considera- 
tion of what the curriculum should be. In 
scattered but significant instances, educators 
have given thought to a curriculum for mak- 
ing important contributions to the total de- 
velopment of children and youth. There are, 
however, still educators who hold out for sub- 
ject matter content and classroom procedures 
established to meet the needs of other times. 
In many instances such content and procedure 
represent merely accumulation and tradition. 
the implications of which are not being clear- 
ly thought through in terms of living today. 


HE FIELD of secondary school physical 
science is one where accumulation and 
tradition have often been evident. In some 
places classical college preparatory physics 
is presented to pupils who are living in the 
aftermath of two world wars, and to students 
who are not likely to go to college. Often 
chemistry in the curriculum has been equally 
far behind in relation to the needs of the 
times. Other important areas of physical sci- 
ence, like geology and meteorology. seem to 
be generally neglected. 

Recent years have brought a number of 
efforts by educational policy makers, those 
interested in science education, and writers of 
science textbooks to broaden the scope of sci- 
ence in the modern curriculum. These efforts 
have been evident in several types of general- 


ized courses that may be included in the cate- 
gory of physical science. Familiar titles of 
such courses are “Fused Physical Science”. 
“Survey Science”, “Senior Science”, and 
“Consumer Science.” 


HYSICAL science courses usually offered 

to non-college preparatory students were 
becoming increasingly popular until their 
temporary displacement by pre-induction 
courses in 1942. There are indications that 
the course is on its way back today. The 
Harvard report implies that the generalized 
physical science course can be just as valu- 
able for the college-bound student with non- 
science interests as for those for whom sec- 
ondary education is terminal. The Educa- 
tional Policies Commission, in Education for 
All American Youth, definitely favors a gen- 
eralized type of course rather than chemistry 
or physics for all whose major interests and 
abilities are outside the special fields of sci- 
ence. The National Science Teachers Associa- 
tion, in its report Science Content and Teach- 
ing Apparatus, holds that the chief aim of 
such a course is “to draw on the contents and 
methods of the physical sciences for the pur- 
pose of helping young people gain competency 
in using science in solving adjustment prob- 
lems within certain broad areas of human ex- 
perience.” All major policy recommendations 
point not to a certain body of organized sci- 
ence, but rather to the utilization of science. 
when and as needed, in working out solutions 
to problems arising out of the experience of 
daily living. 

HE combined physical science courses of the 

past ten or fifteen years constitute a def- 
inite step forward in that they tend to be or- 
ganized around problems of living rather 
than facts of science. 

The physical science courses of the present 
day constitute an interim step on the road to 
the whole curriculum based on cooperative 
group thinking. 

Such interim steps are essential for the 
eventual achievement of a curriculum to ex- 
press and build democratic ideals and insti- 
tutions. 
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Second Cooperative Meeting 


7:30 P.M. Meeting of NSTA Board of 
Directors. 


Science Teaching Societies 
Affiliated with AAAS 
New York City 


HREE science teaching societies affiliated 

with the AAAS (the American Nature 
Study Society, the National Association of 
Biology Teachers, and the National Science 
Teachers Association) and the AAAS Coop- 
erative Committee on the Teaching of Sci- 
ence and Mathematics will conduct joint and 
separate sessions during the four-day meet- 
ing. Several local and regional science teach- 
er organizations in the eastern region are 
also lending their support to make the meet- 
ing a large and effective one. Printed copies 
of the complete program have been sent to 
members of all participating groups. Head- 
quarters rooms for the science teaching socie- 
ties and all program sessions will be at the 
Hotel New Yorker. The NSTA portion of 


the program in brief is as follows: 


Tuesday, December 27 

10:00 A.M. “Modern Trends in Science.” 
Symposium; the results of cur- 
rent research in science as they 
affect science teaching, by the 
AAAS Cooperative Committee 
on the Teaching of Science and 
Mathematics. 

2:00 P.M. “Relations of Science and 
Mathematics.” NSTA and the 
National Council of Teachers 
of Mathematics. 


Wednesday, December 28 

10:00 A.M. General session devoted to 
topics in biology. 

2:00 P.M. Third annual conference on 
industry-science teaching rela- 
tions. Sponsored by NSTA 
Advisory Council. 


Thursday, December 29 

10:00 A.M. Program arranged by Federa- 
tion of Science Teachers Asso- 
ciations of New York City. 

1:30 P.M. “Science in General Educa- 
tion.” Symposium arranged by 
AAAS Cooperative Committee 
on Teaching of Science and 
Mathematics. 

3:30 P.M. Fourth Annual Junior Scien- 
tists Assembly. 


6:30 P.M. Joint banquet. Dinner, remarks 
by the presidents of the socie- 
ties, and a demonstration-talk 
on Micro-Radiowaves for Tele- 
phony and Television by J. O. 
Perrine, Assistant Vice-Presi- 
dent, American Telephone and 
Telegraph Company. 

Friday, December 30 
Several parallel field trips to 


places of scientific interest in 
New York City. 


Our Frontispiece 


Our cover picture shows one of the great 
island universes millions of light years dis- 
tant that the great 200-inch telescope of Mt. 
Palomar is able to bring clearly within the 
vision of man for careful study. In this giant 
nebula of glowing white-hot gaseous matter 
it is possible that new stars are being formed 
and new worlds born, all so far in terms of 
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time and space that it is difficult to compre- 
hend. 

Shall we be able with the giant telescope 
probing a billion light years into space to 
learn the secret of the unending interplay of 
atomic energy in space, and what goes on in 
the celestial atomic fires? Can we determine 
if our universe is young and rapidly expand- 
ing, or old and rapidly shrinking? Can we 


learn if space is limited, or if it is without 
end? 
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HROUGH meetings, committee activities, 

and its various membership services, NSTA 
is helping science teachers do their work 
more effectively. A report on highlights of 
recent activities follows. 


Meetings 
The regional meeting on industry-science 
teaching relations held at Pittsburgh Septem- 
ber 30 proved quite successful. Sponsored 
by the NSTA Advisory Council, the meeting 
attracted 69 representatives of scientific and 
technical industries and 201 participants from 
education. In addition to hearing three ad- 
dresses and taking part in one of three work- 
study groups, attendants at the meeting were 
privileged to see about twenty exhibits of edu- 
cational literature and teaching demonstra- 
tions arranged by industrial organizations. 
The “Report of Proceedings” will be sent to 
more than 500 such organizations over the 
country and to all NSTA members. A long- 
range result of such meetings should be more 
and better sponsored aids for science teachers. 
The New York City meeting of the science 
teaching societies affiliated with the AAAS 
promises to be a “bang-up” good one. If 
you have not received your copy of the pro- 
gram, write NSTA headquarters for one. The 
NSTA portion of the program is printed on 
page 000 of this issue. And you might note 
on your calendar that the 1950 summer meet- 
ing of NSTA will be held in St. Louis around 
July 1. 
Memberships 
E ARE still betting on 6,000 NSTA mem- 
bers for 1949-50. More than 100 state 
and area directors are hard at work this fall 
informing others about the NSTA program, 
and the response has been excellent. As of 
November 1, returns were running well over 
a month ahead of last year and nearly 600 
new members had enrolled. Included were 
160 student members from a dozen or more 
colleges. Teachers College of Columbia Uni- 
versity and the University of Pittsburgh con- 
tinue to run neck and neck for top honors, 
each with about 50 enrollees. Many elemen- 


== Membership News and 


By ROBERT H. CARLETON, Executive Secretary, NSTA 


tary schools have taken out a school member- 
ship. 

A cordial welcome to all these new members 
and a sincere invitation to active participa- 
tion in the affairs of the association. Which 
reminds us to point out that democracy is 
really at work in NSTA. The response to the 
request for an informal vote on a proposed 
revision of dues was voluminous and dozens 
of members expressed their sentiments, pro or 
con, at some length. Evaluating the various 
factors involved and reaching a decision will 
pose a tough problem for the board of direc- 
tors to decide at the New York City meeting. 

Affiliated Groups 


Latest additions to the growing list of 
NSTA affiliates include the Science Club of 
State Teachers College, Indiana, Pennsy]l- 
vania, and the Maryland Science Teachers 
Association. The West Virginia Association 
is reorganizing and a planning committee to 
organize an association of Maine science 
teachers is at work. Both groups may be- 
come NSTA affiliates. 


ROGRAMS indicating interesting and worth- 

while meetings have been received from 
several affiliates: North Dakota, New Jersey, 
California Northern Section, and_ others. 
Affiliates interested in exchanging program 
notes and ideas write to Dr. Sollberger or 
NSTA headquarters and we will help facili- 
tate the exchange. 

People 

Mrs. M. Gordon Brown has recently been 
appointed Science Coordinator for Atlanta 
high schools. She and the science teachers of 
that city are in the midst of important sci- 
ence curriculum planning and _reorganiza- 
tion. Several meetings and workshop ses- 
sions have been devoted to ways and means 
of making science teaching tie in more closely 
with everyday living. Philip Johnson and 
Paul Blackwood, both of the U. S. Office of 
Education, have served as consultants on sec- 
ondary and elementary science, respectively. 

Maurice U. Ames, an NSTA director, has 
been named principal of Junior High School 
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118 in the Bronx, New York City. Dr. Ames 
is well known as a textbook author and served 
for several years as science supervisor for the 
junior high school division, New York City 
public schools. Alfred D. Beck was promoted 
to the position formerly held by Dr. Ames. 
Dr. Beck has been a teacher and science co- 
ordinator in New York City and is also a 
science textbook writer. 

John H. Woodburn has resigned from the 
Board of Examiners, Michigan State College, 
to accept a position in science in general edu- 
cation at Illinois State Normal University, 
Normal, Illinois. Professor Woodburn was 
formerly a high school science teacher in 
Ohio. He left this position a few years ago 
and went to Michigan State for work in the 
evaluation of science in general education and 
to work on his doctorate. His new work in- 
volves the development of science courses de- 
signed for general education. 


MONG the British exchange teachers visit- 
ing and teaching in the USA this year are 
six in the field of science. These teachers and 
their assignments are as follows: Katherine 
Davies. Central State College, Edmond, Okla- 
homa: Margaret Hodginson, Corvallis High 
School. Corvallis, Oregon; Teresa Murray. 
Vocational School, Columbus, Georgia; Mary 
Megan Philips, High School, Bristol, Tennes- 
see: Mary Dillon, Gary, Indiana; and James 
Frame. Cincinnati, Ohio. NSTA has wel- 
comed these teachers to our country and has 
assigned each one a courtesy membership for 
1949-50. NSTA “hosts” in each locality are 
helping them become acquainted. 

Regretfully we report the deaths of two 
earnest workers in NSTA. Reuben T. Shaw 
at the age of 65 succumbed to a heart attack 
October 25 while working at his desk in the 
Philadelphia school administrative offices. 
He had been connected with the Philadelphia 
schools for forty years and was on temporary 
assignment as coordinator of science courses 
at the time of his death. Dr. Shaw was presi- 
dent of NEA in 1938-39 and served NSTA 
as eastern vice-president and as a member of 
the board of directors in 1946 and 1947. He 
was very active in the Middle States Science 
Teachers Association. 

Douglas A. Hobbs. in charge of educational 
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activities of the Aluminum Company of 
America, suffered a fatal heart attack only a 
few days after the Pittsburgh regional meet- 
ing which he helped plan and conduct. “Bar- 
ney” was an original member of the NSTA 
Advisory Council and one of its most ardent 
workers. 
Miscellaneous 


E CONTINUE to receive numerous in- 
quiries for information on new courses 
and developments in science teaching. If you 
are exploring new ideas, or have launched 
one or more new courses, won't you tell us 
about them so that others may benefit from 
your experience? Likewise, we have had nu- 
merous inquiries for suggestions on remodel- 
ing or designing school laboratories and 
demonstration facilities for science. Have you 
had recent experience along these lines? Do 
you know of anything recently published on 
these questions? Our answers on both kinds 
of inquiries have been rather skimpy and we 
need your assistance in order to be of more 
help to others. 

The UNESCO department of natural sci- 
ence in Paris has requested NSTA to prepare 
two reports for one of their forthcoming pub- 
jications. Authors have been secured to write 
on “Possible Methods of Bringing about In- 
ternational Collaboration among Science 
Teachers” and “Efforts Made in America to 
Introduce Experimental Science into Primary 
and Secondary Schools.” 


CIENCE teachers are in it, too, reference 
being to “the fight for better schools.” An 
A-B-C lesson for citizens on how to start and 
carry on a campaign for improved schools is 
presented in The Fight for Better Schools, the 
new March of Time motion picture. The film 
suggests answers to many questions being 
raised by citizens now that the full impact 
of the current crisis in education is causing 
them to take a fresh look at their public 
schools. The Fight for Better Schools is being 
distributed by 20th Century-Fox Corporation 
and will be limited to theatrical showings un- 
til about January 1, 1950. After that time it 
will be available in 16mm prints through the 
March of Time Forum for non-theatrical 
showings. You can obtain further informa- 
Continued on Page 184 
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Not Only Fleas to Bite Em! 


(Continued from October issue) 


NE OF the most interesting groups of fungi 
which parasitize insects is an order of 
minute exoparasites, the Laboulbeniales. 
There are more than 1200 known species 
which belong to this group but they are so 
minute that they are rarely observed unless 
a very careful search is made for them. They 
grow attached to various parts of an insect’s 
skeleton, are very small, usually microscopic 
in size, and cause very little if any damage 
to their hosts. In fact it is essential for the 
survival of the individual that its host remain 
alive. Usually the small plants occur singly 
or in very small numbers on the exoskeletons 
and look not unlike bristles or hairs, but in 
the case of a few species, individual may 
occur in such great abundance on certain 
areas that the insects appear to be covered 
with a furry coat in these places. Many 
species are so highly specialized in their host 
relationship that they are always located on 
a specific spot on the host body and occur 
nowhere else on it. 

The Laboulbeniales are widely distributed 
in both the tropics and temperate regions and 
have been found in the Western Hemisphere 
on beetles collected as far north as the Hud- 
son Bay region in Canada and the Aleutian 
Islands. Most of the species known are para- 
sites of beetles (Coleoptera) but some are 
found on flies and other Diptera, on Hymen- 
optera, on Orthoptera and on representatives 
of other groups. Since these fungi do not kill 
their hosts or cause fatal epidemics, they have 
never been regarded as of any economic im- 
portance in the biological control of insect 
pests as have some of the entomogenous fungi 
already mentioned. 


Fig. 7. Septobasidium pseudopedicellat 


Patch of growth 


on branch of pear tree. x0.62. 
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LELAND SHANOR 


Associate Professor, Department of 
Botany and Curator of Mycological 
Collections 
University of [Illinois 


N THE southern states of this country, and 
in other subtropical and tropical areas, cer- 
tain fungi and scale insects live together in 
an interesting relationship. The fungi, for 
the most part, belong to the genus Septo- 
basidium (Fig. 7) and are associated with 
scale insects which themselves are parasites 
of many of the seed plants and ferns. The 
relationship between these fungi and scale in- 
sects has been described as a symbiotic one. 

The fungal mat with associated scale in- 
sects (Fig. 8) often develops to considerable 
size, sometimes covering 30-40 square centi- 
meters or more. In the symbiotic relation- 
ship, some of the scales insects which parasi- 
tize trees or other plants are truly parasitized 
by the fungus but not killed. These individ- 
uals are prevented from reproducing and the 
fungus obtains nourishment from them. The 
fungus, for its part, provides a shelter and 
protection for unparasitized individual scale 
insects, preventing them from being destroyed 
by natural wasp enemies and from birds that 
otherwise might eat them. To provide this 
protection, species of Septobasidium grow in 
very characteristic fashion forming in the 
mat of growth interesting little chambers or 
“insect houses.” In these, unparasitized in- 
sects live and produce their young which 
then may leave the parent mat, carrying along 
some spores of the fungus, and start a new 
association. 


MONG the fungi commonly thought of as 
“molds” are a number of entomogenous 
species, some of which are widespread and 
destructive to insects. Many of these are not 
as limited in host range as most of those that 
have been discussed. Some are known to para- 
sitize as many as 60 different insect species. 
Perhaps the most widely known of all these 
are species of Beauveria (Fig. 9) which pro- 
duce a white chalky or fluffy growth over 
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Fig. 8. Septobasidium Burtii. Semi-diagrammatic representation of portion of patch on bark showing (C) “insect 


houses” with adult scale insects, (f) parasitic wasp (B) young scale insects, (E) tunnels, (A) a young patch, and 
(D) old cuticle of scale from which wasp has escaped. 


Reprinted from The Genus Septobasidium by John N. Couch by permission of the University of North Carolina Press. 


Copyright, 1938, by the University of North Carolina Press. 


the bodies of insects killed and produce wind- 
borne spores in great abundance. Conse- 
quently, when populations of host insects are 
sufficiently great in an area where an initial 
inoculum is present and weather conditions 
are favorable, epidemics may develop in a 
very short time. Beauveria globulifera, for 
many years known by the name Sporotrichum 
globuliferum, is probably the species most 
frequently encountered and is often called 
the “White Muscardine Fungus,” a name fre- 
quently applied to some other species of this 
genus also. 

Another of these molds which parasitizes 
insects and has been found on about the same 
number of host species as has Beauveria is 
the “Green Muscardine Fungus,” Metarrhiz 
ium anisopliae. This species produces spores 
in great numbers which in mass are charac- 
teristically green. In this country Metarrhiz- 
ium has been found more frequently on 
beetles than on any other group of insects. 

Many species of Jsaria (Fig. 10) have been 
obtained from insects and these form more 
elaborate structures on which the spores are 
formed than do fungi like the White or Green 
Muscardine Fungi. Many of them have been 
found on species of insects on which Cordy- 
ceps occur, and certain species have been 
linked with Cordyceps as representing an- 
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(Redrawn by Elizabeth Derrough, adapted and reduced.) 


other phase in the life cycle of species of the 
latter genus. 


O other genera belonging to the Fungi 
Imperfecti are represented by species of 
some importance in this country. A species 
of Aegerita, A. webberi, is said to contribute 
materially in the control of the Citrus White 
Fly. It produces mats of dark brown tissue 


on infected larvae from which hyphae grow |. 


out on the under surface of citrus leaves, in- 
fecting other larvae. 
spread to the upper surface of leaves, they 
form aggregates of fungal cells on lateral 
hyphal branches that become detached and 
function as reproductive bodies. Also occur- ~ 
ing on White Fly larvae and San Jose Scale 
are two species of Aschersonia. Aschersonia 
aleyrodis, referred to locally as the “Red 
Fungus.” forms fruiting bodies which look 
like reddish pustules on or around in- 
fected larvae. Aschersonia goldiana, called 


Fig. 9. Beauveria bassiana. Larva of corn borer covered with 
luxuriant growth. (After V. K. Charles, U.S.D.A. Yearbook, 
1931.) (Photograph courtesy of Mr. J. A. Stevenson) 


When these hyphae “4 


< 
71 


Fig. 10. Isaria farinosa. Several fruiting bodies 
arising from pupal stage of a moth. x2 


the “Yellow Fungus” in the citrus growing 
area of Florida where it is of some import- 
ance, forms white to pale yellow pustule-like 
fruiting bodies. 

Many other genera of fungi contain species 
which are entomogenous and of interest and 
have been studied extensively so that the lit- 
erature on entomogenous fungi 
voluminous. 


is now 
HE logical question that is often asked is 
“Since there are so many entomogenous 
species and they are so diversified, have any 
of these ever been used in biological control 
of insect pests?” The answer is yes, but 
whether or not fungi may be employed suc- 
cessfully to combat any large number of 
economically destructive insects remains very 
much in doubt except in such regions where 
a favorable combination of environmental 
conditions, such as extended periods of very 
warm, humid weather occurs. In the United 
States, such conditions exist in Florida and 
parts of the Gulf States; here entomogenous 
fungi have been employed successfully in re- 
ducing the infestations of the San Jose Scale 
and the Citrus White Fly in citrus groves. It 
is generally agreed that if fungous parasites 
of insects occur naturally in a given area. 
artificial inoculation to increase the severity 
of an epidemic does not seem to offer much 
additional advantage. The problem facing 
those who wish to control insect pests by the 
use of fungi is how to initiate an epidemic at 
times when such an epidemic would not nor- 
mally develop. 


Seemingly among the most effective fungi 
which have been employed in Florida against 
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scale insects are Sphaerostilbe auranticola and 
Podonectria coccicola. Infestations by these 
two species have been initiated best by tying 
twigs on which there are infected scale to 
branches where introduction of the fungus is 
desired. 

Aleyrodids on citrus are naturally attacked 
by several fungi in Florida but the most effec- 
tive parasites seem to be Aegerita webberi, 
Aschersoni aleyrodis (Fig. 11) and Ascher- 
sonia goldiana. Application of spore suspen- 
sions to the under side of leaves, particularly 
during the summer rainy season, has been 
reported to be a successful way to get an in- 
festation started. 


N ILLINOIS and other states, during the 
final decade of the last century, extensive 
efforts were made to control the chinch bug 
with the White Muscardine Fungus, Beau- 
veria globulifera (= Sporotrichum globuli- 
ferum) but these were not too successful and 
the work was finally discontinued. Epidemics 
vecurred only when excessive numbers of in- 
sects and periods of hot, wet weather coin- 
cided. This same organism had been ob- 
served to cause severe epidemics among flea 
beetles and migrating locusts, and occurs in 
nature as a destructive parasite of a great 
many other insects. 

Both the Green Muscardine Fungus, Metarr- 
hizium anisopliae, and the White Muscardine 
Fungi, species of Beauveria, were at one time 
thought to offer some possibility in the con- 
trol of the European corn borer. Although 
promise was indicated from laboratory tests. 
actual field application was never employed 
on any extensive scale. Metarrhizium has 
been propogated and used for the control of 
the beet weevil in Europe, of the frog hopper 

Continued on Page 186 


Fig. 11. Heavily parasitized scale 


Aschersonia aleyrodis. 


insects (Aleyrodes citri) on leaf of Guava (Psidium gua- 
java). x1. 
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Vitalizing Chemistry Teaching 


CHARLES H. STONE 


Vermont Junior College 
Montpelier, V ermont 


BSERVATIONS on methods of teaching 

chemistry in many schools in this country 
lead to the conclusion that instruction in this 
subject is in need of improvement. This bet- 
terment can hardly come through the intro- 
duction of new topics into the course; we al- 
ready have too many topics in our prepara- 
tory-school texts. There is plenty of this new 
material but much of it is hardly susceptible 
to experimental verification; it is either too 
theoretical, or the conditions are such as not 
to be capable of reproduction, even on a small 
scale. in the class-room, or they involve chem- 
istry too advanced for the average teacher 
and certainly beyond the comprehension of 
the beginning student. How are you to dem- 
onstrate the truth of the Brénsted theory? 
How can you produce at the teacher’s desk 
the large installations of the industrial plant. 
even in miniature, for such operations as: 
the production of synthetic rubber, the re- 
covery of magnesium from sea-water, or the 
Hall process for production of aluminum? 
And certainly no teacher would think of send- 
ing Johnny into the laboratory to undertake 
the preparation of penicillin, flexible glass, 
the sulfa drugs. or the new plastics. Items of 
the above character must remain as intangible 
subjects for study and discussion, but they 
cannot become part of the proposed system 
of vitalizing our instruction in the hermetic 
art. 

We must remember that we are not dealing 
with adults who have a larger background of 
experience and who are better able to think 
and to reason from experiment to statement. 
We are dealing with the adolescent mind, with 
young people who have little or no back- 
ground of either experience or practice, who 
are appealed to more strongly by the tangible 
substance than by the account of it in the text- 
book or the explanations of the teacher. 
George gets into closer touch with the real 
thing by handling a cube of rock salt, examin- 
ing a sample of malachite ore, studying a 
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beautiful example of glass etching, or operat- 
ing a model automatic fire-door, than he is 
ever likely to get from the text or the instruc- 
tion of the teacher. It is the real thing that 
counts most. 

It is the principle of pedagogy that educa- 
tion should proceed from the known to the 
unknown; from the simple to the complex; 
from the tangible to the intangible. Having 
subscribed to these dicta, the compilers of our 
school texthooks, turn their back upon the 
third of the above and present the subject in 
both text and laboratory as a study in the 
preparation and properties of gases, the most 
intangible of the three common forms of mat- 
ter. The pupil spends half of the year in this 
way. Granted that this is the historic method; 
granted that all of our texts follow this pro- 
cedure: it still does not seem pedagogically 
correct. 


INCE improvement cannot come through 
the introduction of new matter it must come 
in the method of presentation; in devising 
new avenues of approach, introducing here 
and there the element of novelty; in making 
the appeal of form and color; in bringing 
forward the personal interest of the student; 
and always, so far as possible, in arranging 
for a definitely tangible product as the result 
of the pupil’s work in the laboratory. One 
criticism that may bedirected to our usual 
laboratory work is this: when George has fin- 
ished his experiment on hydrogen, what tan- 
gible item does he have to show for what 
he has done? Usually none. When Jennie 
has completed the experiment on the prepara- 
tion and properties of carbon dioxide, what 
has she to show. to take home to Dad and 
Mom. as evidence that she has actually done 
the experiment? Nothing! And so on for 
most of the experiments that pupils do in our 
laboratories. 

In any scheme to vitalize instruction in 
chemistry the teacher must always play a lead- 
ing part. He should perform a large number 
of demonstration experiments at the desk, and 
this does not mean the repetition of work 
that the pupils are later to do in the labora- 
tory. There is plenty of good material. He 
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may show the catalytic action of manganese 
dioxide on potassium chlorate, and so verify 
the statement in the text which, by the way, 
offers no verification of the statement. He 
may show the oxidizing power of the air in 
the dyeing of cotton goods with indigo. He 
may conduct the reduction of copper oxide 
with hydrogen in a better way than is usually 
shown. The oxide is first heated strongly in 
the horizontal tube to show that heat alone 
does not effect reduction. Previously tested 
hydrogen is now introduced in large volume 
and the reduction is seen to be practically 
instantaneous, a bright glow running all 
through the hot oxide. 


He may arrange to verify the intangible 
‘statement in the text regarding the displace- 
ment series by showing experimentally the 
decreasing activity of potassium, sodium, 
calcium, aluminum (amalgamated) and zinc 
on water at room temperature; it is a per- 
fectly feasible experiment, but one that leads 
to incorrect conclusions because of the differ- 
ing solubilities of the metallic hydroxides. 
The correct order is potassium, calcium. 
sodium, etc. He may prepare hydrogen 
peroxide at the desk easily enough and show 
by the dichromate test that it is actually pro- 
duced. He may show the catalysis of warm 
methyl alcohol vapor and air by means of 
platinum foil. 

It is an easy matter to prove the hydrolysis 
of soap. One gram of any good soap powder 
is added to 10 ml alcoholic solution of 
phenolphthalein; no color results. The liquid 
is poured into a 250 ml flask and the flask 
filled with water and stirred; a red color shows 
the presence of hydroxyl ion. The equation, 
base + fatty acid — soap + water, is ob- 
viously reversed by hydrolysis and we have 
soap + water — base + fatty acid, the acid 
being an insoluble olein or palmitic com- 
pound. And so on for fifty other simple and 
easily performed experiments to clarify the 
students’ ideas as to the statement in the 


book. 
HE CHIEF purpose of all this is to lift the 


statements in the text out of the realm of 
the intangible into the area of practical experi- 
mentation, to make the topic live as it never 
can live without experimental procedure. Not 
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every topic can be illustrated in this way, of 
course, but many of them can be. That there 
is large need for work of this kind is evi- 
denced in the statements made by teachers in 
many schools that they do little or nothing 
with the demonstration. They are content to 
teach from the book only. It is a pity that 
the compilers of our school texts in chemistry 
do not supply the teacher with an adequate list 
of simple but convincing experiments for 
teacher’s use at the demonstration table; such 
a list with complete directions would be a 
great aid to teachers, many of whom are not 
prepared to originate such work themselves. 
The instructor may call to the desk some 
pupil to assist in the demonstration. At first 
there is little the aide can do, but, as knowl- 
edge grows, skills are developed and confi- 
dence enlarged, an increasing part of the ex- 
periment may be turned over to the pupil. 
This leads naturally to little talks by the pupils 
themselves, five minutes with a simple experi- 
ment or two to illustrate the topic. Of course 
Walter must have warning of what is expected 
so that he may make suitable preparation and 
he should be instructed to be ready to answer 
questions asked by the class. The less the 
teacher has to say at this time the better. Then 
there is the question of drawing, a topic that 
receives little attenion in many schools. Draw- 
ing is a universal language and ofter gives a 
better idea of the set-up of apparatus than 
does a page of text. Every pupil should be 
required to produce about ten drawings of 
important apparatus used in the laboratory. 
or shown on the teacher’s desk, or figured in 
the book. Two or three of the very best in 
each class may be displayed in the class room 
or in the show-case in the corridor. A marked 
increase will soon appear in the quality of 
these drawings, for most of the pupils will 
have made up their mind to have a drawing 
in that show-case or know the reason why! 


OR INSTRUCTORS who can muster the 
time and effort there is the open-house 
night. One such event was staged by the 
writer some years ago in a Florida city. A 
dozen students were doing some rather un- 
usual experiments in the laboratory; produc- 
ing sugar from sawdust, distilling crude oil 
to obtain gasoline, manufacturing a dye and 
Continued on Page 188 
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Chats With Science Teachers—VII 


By HANOR A. WEBB 


George Peabody College for Teachers 
Nashville, Tennessee 


The “Objectives Committee” 

OMETIME in your experience as a science 

teacher, this is sure to happen—you will 
be put on a committee. The assignment from 
your principal or superintendent may con- 
cern the place of science in the curriculum, 
or a selection of science topics for cultural 
purposes, or a plan to serve community needs 
by science, or a dozen other matters that seem 
worthy of thought. 

Soon after the committee has settled into 
chairs, someone is sure to propose: “Let’s de- 
cide on our objectives.” This is a worthy sug- 
gestion, for we are enjoined in Holy Writ to 
“give a reason for the hope that is within 
you” (1 Peter 3:15). As soon as the mem- 
bers nod, or murmur, assent, the chairman is 
likely to point a pencil straight at you! 

Would you like to have a few hints on how 
to put a set of objectives for a high school 
science into written form? 


The Objective of Objectives 

If statements of the objectives of a high 
school subject—including a science—are re- 
quired, they should be presented as carefully 
worded definitions of purposes or goals. 
These serve in three respects: (a) to motivate 
instruction; (b) to guide selection of topics; 
(c) to check on achievement of purposes. 
They should answer the “why?” “what?” 
and “how?” queries as to the course. 

The chairman of the committee may set 
you, and the others, to writing out the objec- 
tives. Possibly you will chew your pencil dur- 
ing the meeting hour; more likely your state- 
ments will come from home work, to be 
brought in at the next meeting. Then, when 
one and all offer their written objectives, 
chaos reigns! 

Yes, others have had their troubles with 
objectives. Pendleton, in his Social Objectives 
of English, listed about 2,000 of them. This 
gives the harried English teacher the task of 
using ten different objectives each day of the 
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school year! Powers found about 130 objec- 
tives of teaching high school chemistry; this 
is one new objective per day for most of the 
chemistry teacher’s year. 


PHYSICS teacher in a large Southern city, 

asked by his superintendent to prepare a 
list of the objectives of high school physics 
for publication in a curriculum bulletin, 
started out with “to teach the laws of the 
lever; to teach the laws of the pendulum; to 
teach the laws of falling bodies; to teach 
Newton’s First Law of Motion; to teach New- 
ton’s Second Law of Motion; . . . to teach 
Ampere’s Law; to teach Ohm’s Law; . . .” 
When reminded of space limitations, he in- 
sisted that not one of his “objectives” could 


be left out! 


The statements of objectives for a science 
must not be confused in the minds of your 
committee with a course outline, a teaching 
syllabus, a table of contents, an index, or 
other types of listings. Nor are the objec- 
tives merely arguments in favor of a subject, 
nor a defense of it. They are not descriptions 
of projects, or activities, or areas. 


Criteria for Objectives 


Objectives are statements of philosophy, 
and of social values. They are reasons why a 
high school science benefits mankind. They 
must show why that science will make a better 
community, with happier people in it. They 
are good reasons for spending the student’s 
time, and the community’s money, upon in- 
struction in that science. 

Statements of objectives must have breadth. 
Each must suggest a hundred applications 
from a science. Each must include the social 
purpose of the instruction—for the student’s 
sake, not for science’s sake. 

Statements of objectives must have depth. 
They must relate to fundamentals, not super- 
ficials. Eash should imply that critical think- 
ing is a necessity in using the objective 
wisely. 

Statements of objectives must be pertinent. 
Strained or borderline goals of science in- 
struction should be left out. Let other high 

Continued on Page 190 
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Science 


Edited by JOSEPH SINGERMAN 


© A department in which science is presented in its close relationship to the individual _and in which 
guidance is given in causing the individual to recognize the methods of science and its vast social implications. 


One of the high spots of my coverage of 
the three week United Nations Scientific Con- 
ference on Conservation and Utilization of 
Resources was a field trip with the Section 
on Forestry. (To the UN, incidentally, goes 
credit for demonstrating that representatives 
of many nations can exchange ideas and share 
experiences in activities aimed to solve prob- 


lems of world civilization. 


Forestry, | realized, offers a field of profes- 
sional activity with excellent opportunities for 
personal growth, satisfaction and social serv- 
ice. The most intensive and extensive forestry 
training is offered by the college with which 
the author of the following article is affiliated. 
Mr. Bonsted kindly agreed to write about the 
training of youth for the profession. 


Forestry, Profession for Scientists 


PPLICATION of science is the only answer 
to excessive consumption of world re- 
sources that was frightfully accelerated by the 
recent war. Coal, oil, gems and ores seized 
from nature cannot be replaced. Science 
shrewdly applied can only improve use of the 
dwindling supply. Plants. soil, water. wildlife 
and human beings. however. are renewable 
natural resources. Science shrewdly and wide- 
ly applied as it never has been cannot only 
guide man away from death from his own 
heedlessness, but promises endless bounty the 
world over. 

More than many science teachers have ap- 
preciated, perhaps, the answer is forestry. a 
rapidly-growing profession calling for the art 
of applying many sciences, both natural and 
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physical. Forestry crosses the areas of all the 
renewable resources mentioned—soil, water, 
plants. wildlife. man. Forestry is the manage- 
ment of forest land for the many resources and 
services forests can permanently supply: and 
forestry is the sustained use of these resources 
and services for the benefit and enjoyment of 
man. Thus there is a strong humanitarian 
aspect to service in forestry. It is not for the 
selfish and shallow, nor for those not made 
solemn by the truth that without trees civili- 
zation as we know it would die . , 

The rising interest in forestry and other 
conservation work occurs just as professional 
forestry education in America begins its sec- 
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Here a student, left, measures the d. b. h. (diameter breast high) with forestor’s wooden calipers, while 
another checks a staff compass used in running cruising lines through the forest. Close personal supervision 
by experienced professional forestors like faculty member at right develops technical skill thoroughly ond 


accurately. 


ond half century. Although forestry has its 
roots in biblical times and has a clear history 
of several hundred years in Europe, its Amer- 
ican growth began only about 1900. The first 
college degree in forestry—just one, in fact— 
was granted that year. It was granted by the 
New York State College of Forestry which 
had opened at Cornell University in 1898, the 
first institution of its kind in the western 
hemisphere. In 1900, the Society of American 
Foresters was organized—the Society which 
is arbiter. club, and department of state for 
the profession. 


Americans Abandon Tradition 

NTIL World War I, American forestry 

closely emulated the European model. It 
was confined largely to botany and related 
science, for the realm and concern of foresters 
was conceived to be only the planting and 
care of forest land. The subjects of silvicul- 
ture and forest management are still basic. 
But Americans refused to be bound by tradi- 
tion when it was apparent to them that knowl- 
edge of other sciences was valuable in gain- 
ing knowledge of forest growth and use. 

Forestry’s American meaning, foresters’ re- 
sponsibilities, and forestry’s scientific basis 
took expanded interpretation when the New 
York State College of Forestry was established 
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at Syracuse University in 1911. The revolu- 
tion in education which New York affected 
with its new forestry school brought all the 
biological and physical sciences into applica- 
tion to this field. Today, this is the accepted 
philosophy of forestry education in the U.S. 
Europe, which clung to its old ways, is now 
belatedly following suit as a fundamental 
method of economic and social rehabilitation. 
An examination of the courses of study dis- 
closes the range of science knowledge which 
student forestors must master nowadays. All 
freshmen at the New York State college must 
take forest botany, general chemistry, mecha- 
nical drawing, lettering and sketching, college 
algebra. plane trigonometry, English and 
Continued on Page 191 
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Edited by CHARLES R. CRAKES 


The editor of this department will attempt to bring before the readers of this publication the latest articles 
written by science teachers who are making effective use of various forms of audio-visual teaching materials. 
He will also endeavor to present a cross-section of educational opinions on audio-visual aids he may gather in 


travelling about North America. 


The article this month is entitled “Films 
for Physics” and is written by Mr. Clyde FE. 
Riley. Director of Visual Aids, Westborough 
Public Schools, Westborough, Massachusetts. 
It should prove valuable to high school and 
college instructors of physics. 

Mr. Clyde E. Riley holds a BA degree from 
Colby College and an M.ED. degree from the 
University of Maine. 


For twenty years he has served as instruc- 
tor of science, Westborough High School. 
Westborough, Massachusetts. For the past 
several years he has served as Director of Vis- 
ual Aids of the Westborough Public Schools. 

He has been active in organizing a coopera- 
tive film library which includes six schools. 
Your Editor understands this is one of the 
first. if not the first. cooperative film library 
organized in Massachusetts.—C. R. Crakes. 


Films for Physics 


There are many good films available for 
teaching physics at the high school level but 
the choosing of them for a basic list is rather 
difficult. A brief syllabus correlated with a 
comprehensive list of films is the first step. 
From this list those best suited have been 
chosen. tried and evaluated. Using this pro- 
cedure, | would like to present fifteen films. 
ten of which might be termed basic, which 
would enrich most high school courses in 
physics. 

Mechanics: 

*1. Simple Machines—10M Sd B&W EBF 

This film shows the principles of the lever, 
the inclined plane, the wedge, the pulley and 
the screw and their application to modern 
complex machines. 

2. Precisely So—20M Sd B&W GM 

Precisely So develops many instruments for 
accurate measurements. It stimulates interest 
and appreciation of measuring to close toler- 
ances. Most physics students are unaware of 
these values. 

3. Progress Thru Engineering—18M Sd 

B&W GM 

This film is fine for guidance purposes. 
It shows the pupils the value of engineering 
and the part engineering plays in modern liv- 
ing. Students receive a new point of view. 
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4. Basic Principles of Lubrication—25M 
Sd B&W GM 

The important functions of lubrication are 
shown. The meaning of the term viscosity is 
explained as is also the factors involved in 
the use of the right oil in the right place. 
Heat: 

*5. Thermodynamics—10M Sd B&W EBF 

This film portrays applications of the first 
and second laws of thermodynamics. It shows 
the chemistry of combustion, energy transfor- 
mations of the steam engine, steam turbine. 
gasoline engine and the Diesel engine. 


Heot: 
“6. Energy and Its Transformations—l10M 
Sd B&W EBF 
Potential. kinetic and radiant energy are 
shown in relation to mechanical, chemical 
and thermal forms. Joule’s experiment is il- 
lustrated. 


Electricity: 
7. Electrical Units—10M Sd B&W Jam 
Handy 


The units ampere, volt and the ohm are 
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clearly explained and defined. 

*8. Ohm’s Law—10M Sd B&W Jam Handy 

Ohm’s law is stated, illustrated and prob- 
lems explained very clearly. 

*9. Series and Parallel Circuits—10M Sd 

B&W EBF 

This film helps to clarify a rather difficult 
topic. It explains the relationships of re- 
sistance, current and voltage in both series 
and parallel circuits. Advantages and disad- 
vantages of both types are explained. 
*10. The Storage Battery—30M Sd B&W 

WSB 

This film is best explained by a student 
remark, “It tells you everything you want to 
know about a storage battery.” 
Electrodynamics—10M Sd B&W EBF 

The relationship of electric charges and 
magnetism are shown. Also magnetic proper- 
ties of live wires and coils are demonstrated 
as well as functions of generators and trans- 
formers. 


Light: 
*12. Light Waves and Their Uses—10M Sd 
B&W EBF 


Reflection, refraction in lenses and mirrors 
are shown. The human eye, interference and 
the electromagnetic spectrum are illustrated. 


Sound: 


*13. Sound Waves and Their Sources—10M 
Sd B&W EBF 
The three sources of sound waves are dem- 
onstrated. The film’s own sound track graphi- 
cally explains frequency, amplitude, wave 
length. fundamentals and harmonics. 


Sound: 
14. The Sounds of Music—-10M Sd B&W 


Coronet 

The characteristics of musical sound, ampli- 
tude. quality and frequency are demonstrated 
with a phonograph record. String, wind and 
percussion instruments are seen and heard. 
This film is suitable for music classes too. 
Radio: 
*15. The Vacuum Tube—10M Sd B&W EBF 

The operation of a radio vacuum tube is 
explained in terms of its filament, plate and 
grid circuits. The three functions of the tube 
in radio is illustrated as an amplifier, recti- 
fier, and as an oscillator to generate the car- 
rier wave. 
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Some teachers of physics might like to 
know of other films which are valuable in 
their teaching. With that in mind, the fol- 
lowing list is presented: 

Matter and Energy—10M Sd B&W Coronet 

This film presents the basic concept that 
everything in the universe is composed of 
matter and is affected by energy. Matter in 
its different forms is presented, and elements, 
compounds, and mixtures are defined. Physi- 
cal and chemical changes of matter are ex- 
plained with familiar examples, and the law 
of conservation is demonstrated. This film 
is useful for biology and chemistry too. 
Diesel—The Modern Power—15M Sd B&W 

GM 

The fundamental principles of the Diesel 
engine are shown with a sequence of ani- 
mated pictures. It explains in a clear, con- 
cise manner the operations of this form of 
power. It also shows its many uses in power 
houses, streamlined trains, switching engines 
and boats. 

Water Power--10M Sd B&W EBF 

This film introduces the concept of water 
as a power source, and demonstrates how 
man harnesses this power. The development 
of water power is traced from colonial mills 
to giant modern hydroelectric plants. The 
transformation of potential energy to kinetic 
energy is shown as water surges through a 
turbine. Concludes with a survey of world 
potential water power. 

Electrons—10M Sd B&W EBF 

The hypothesis that electricity consists of 
unit elementary charges is interpreted graphi- 
cally. The meaning of the hypothesis is clari- 
fied by the use of animated drawings and 
natural photographs. Demonstrations of the 
following are included: conduction of elec- 
tricity through solutions, gases and vacuum; 
Faraday’s laws; valence; movement of charges 
in vacuum tubes; operation of photoelectric 
tubes; and reproduction of sound on film. 
Electrostatics—-10M Sd B&W EBF 

The hypothesis that all matter is composed 
of positive and negative electricity is shown, 
The production of positive and negative elec- 
tricity is also shown. It clarifies the func- 
tions of insulators and conductors, the prin- 
ciples of the electroscope, electrometer, and 
static machine. The physics of lightning is 
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explained in simple terms. 
Molecular Theory of Matter—l10M Sd B&W 
EBF 
The theory that all matter consists of mole- 
cules in motion is developed inductively. It 
portrays molecular aspects of the diffusion of 
gases in air and vacuum, condensation of 
steam, evaporation of steam, and transforma- 
tion of liquids into solids. Microscopic 
photography is used to show the Brownian 
Movement. 
Atomic Energy—\10M Sd B&W EBF 
This film explains parts and structure of 
atoms, the three known forms of atomic 
energy release: natural radioactivity, nuclear 
synthesis, and nuclear fission. The student 
needs previous study to utilize this film. A 
good motion picture to follow atomic struc- 
ture and to introduce atomic energy. 
The Primary Cell—10M Sd B&W EBF 
This is a good film to introduce the study 
of cells. Ionization of an electrolyte, electron 
flow. action at the electrodes, polarization. 
and the function of the depolarizator are 
demonstrated. It also shows characteristics 
and uses of a single cell and of cells con- 
nected in series and in parallel. 
Elements of Electrical Circuits—-10M Sd 
B&W EBF 
Although this film duplicates the presenta- 
tion of Ohm’s law mentioned in a previous 
film. it presents in addition the concept that 
an electric current is a flow of electrons con- 
trolled by circuits, a short circuit caused by 
faulty insulation and the functions of con- 
ductors and insulators. Some teachers might 
prefer this film to Ohm’s Law. 
Fundamentals of Acoustics—10M Sd B&W 
EBF 
Some teachers might like to present to their 
students more information concerning acous- 
tics which many courses of study for high 
school physics do not have. This film does 
that. It graphically shows the following 
prominent aspects of acoustics: velocity of 
sound, refraction, range of hearing, intensity. 
attenuation, frequency, reverberation and 
focus. 
Sending Radio Messages—10M Sd B&W 
EBF 
This film explains clearly the basic prin- 
ciples of radio, transmission, the operation 


180 


of the microphone, transformer and modula- 
tor. Explains also direct, alternating and voice 
currents; carrier wave; and amplication. It 
demonstrates the operation of the units in a 
modern transmission station. 
Receiving Radio Messages—10M Sd B&W 
EBF 

The basic principles of radio reception are 
clearly presented in this film. The function 
of the variable condenser is shown, and it 
also illustrates mutual inductance. self-in- 
ductance and resonance. It demonstrates how 
a crystal detects radio waves and how an ear- 
phone produces audible sound waves. This 
information is hard to teach with the limited 
equipment of many small high schools. 


* 


EBF —Encyclopaedia Brittanica Films 
Wilmette. Illinois 

(,M--General Motors Corporation 
Broadway at 57th Street 
New York 19, New York 

Jam Handy—-Jam Handy Organization 
1775 Broadway 
New York. New York 

Coronet—Coronet Productions 
Glenview, Illinois 

WSB—Willard Storage Battery Company 
246-286 E. 131st Street 
Cleveland 1. Ohio 


FILMS 

Your Editor has recently previewed several 
excellent science films and filmstrips which 
should prove of interest to science teachers: 
“Anatomical Models—Their Production jn 
America and Their Value in Visual Instruc- 
tion”—(l6mm Sd B&W length 15 min.) 
produced by Atlas Educational Film Com- 
pany, and distributed by Denoyer-Geppert 
Company, 5235 Ravenswood Avenue, Chicago 
40, Illinois. 
The film consists of two closely related parts. 

First: You are taken into the studios of the 
company at Chicago where you watch an 
artist complete an original design for a life- 
size dissectible torso and head model. You 
then see step by step the processes of making 
the necessary patterns and molds and finally 
the casting. finishing and coloring of light 
weight, accurate, durable models for class- 
room use. 
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Second: The life-size torso and head model 

you saw being made is taken apart piece by 
piece and the organs, systems and structures 
are described. The narration for this part of 
the film was prepared by Dr. Leslie B. Arey 
of Northwestern University Medical School. 
Chicago. 
VOICE SENTINEL—(lomm Sd B&W length 
16 min.) produced and distributed by Bell 
System Telephone Company. (Inquire at 
your local exchange). 

A scientific curiosity three decades ago, 
the quartz crystal now serves as the control- 
ling heart of the vast network of telephone 
and radio. 

In Voice Sentinel animation and working 
models demonstrate the piezo-electric quality 
of quartz crystals which makes them such 
effective servants of modern man. The pic- 
ture demonstrates how this quality has been 
applied to the frequency control of many 
channels in a single conductor. 

In order to illustrate the progress which 
the Western Electric Company in collabora- 
tion with Bell Telephone Laboratories has 
made in crystal manufacture, the camera goes 
behind the scenes at one of Western Elec- 
trie’s plants where the quartz crystal is cut 
and ground to exacting tolerances for use in 
the Bell Telephone System. 

CRYSTAL CLEAR—(l6mm Sd Kodachrome 
length 10 min.) produced from a film made 
by J. J. Harley and A. C. Walker, Bell Tele- 
phone Lab. and distributed by Bell Telephone 
Company. (Inquire at your local exchange). 

This film tells the story of man-made crys- 
tals which are so vital in the telephone in- 
dustry. 

The narration is told in a popular science 
style using non-technical terms. While the 
fascinating color scenes are unfolding. the 
narrator relates that nature takes thousands 
of years to grow the rare type of quartz 
needed for electronic crystals: but now they 
can be made in a short time by the special 
processes of the laboratories. The growth of 
the crystals is shown step by step, beginning 
with the seeds to final large crystal clear 


bars. FILMSTRIPS 


The series of filmstrips, produced by Row. 
Peterson and Company. 1911 Ridge Avenue. 
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Evanston, Illinois, are correlated with the 
books in The Basic Science Education Series. 
However, they can also be used with other 
text-books. 

The textfilms are designed to reinforce 
ideas presented in the text, to extend first- 
hand experiences, and to lead pupils to apply 
principles that have been developed. Each 
film stimulates full-class participation and 
focuses the attention of every pupil on the 
ideas being taught. 

Each textfilm has from 40 to 50 frames and 
can be used in any standard 35mm slide pro- 
jector. Any teacher can learn how to handle 
these films in a few minutes—there is noth- 
ing complicated about the procedure. A de- 
tailed teachers’ manual accompanies each text- 
film. 


Textfilms now ready: 

SIMPLE MACHINES-~—(Correlated with 
the Unitexts, Magnets and Electricity. 
B&W 

ELECTRIC MAGNETS 

PERMANENT MAGNETS — (Correlated 
with the Unitexts, Magnets and Elec- 
tricity. B&W 

OUR OCEAN OF AIR—-( Correlated with 
the Unitext, Our Ocean of Air) B&W 

TELLING TREES APART—Color (Cor- 
related with the Unitext, Telling Trees 
Apart.) 

HUMAN BIOLOGY SERIES 

The following five filmstrips compose a 
new S.V.E. series based on human biology. 
The pictorial material is that of the Winslow 
Health and Hygiene Charts produced by 
Denoyer-Geppert Company. (price $4.00). 

DIGESTIVE SYSTEM 

RESPIRATORY SYSTEM 

CIRCULATORY SYSTEM 

THE GLANDULAR SYSTEM 

THE NERVOUS SYSTEM 

CRUSTACEA OF THE PACIFIC OCEAN— 
Edited by Roy L. Morrison, Instructor in 
Science. this filmstrip consists of three parts. 
Forty-seven different species of crustacea are 
shown, a total of 85 pictures. Adaptable for 
classes from junior high school to college and 


university. Continued on Page 195 
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INDUSTRY EDUCATION TOURS 

Pilot “Science in Action” tours of textile 
mills in the South and New England by sec- 
ondary school science teachers together with 
home economics teachers in the South have 
proven so successful that widespread exten- 
sion of the visits is planned during fall and 
winter months. The first New England School 
Science Council and the Textile Information 
Service, was described by Dr. Fletcher G. Wat- 
son, Harvard Graduate School of Business 
Education, as a “new departure in industry- 
education cooperation.” This tour was held 
at the Crown Manufacturing Company plant, 
Pawtucket, R. I., in April. A similar tour of 
the Cannon Mills at Kannapolis, N. C., was 
made on May 9. 

Dean Simon Williams of the Lowell, Massa- 
chusetts, Textile Institute, declared, ““We are 
guilty of overlooking the educational facilities 
of industry. We need to catch some of the 
excitement of science in action.” K. B. Cook. 
vice-president of Crown Manufacturing Com- 
pany. echoed Dean Williams’ remark about 
willingness of industry to work with educa- 
tors. “Science teachers need awareness of the 
potentialities of industry for their students so 
they may integrate their teaching with prac- 
tical needs,” he said. 


AWARDS 
Bausch and Lomb Awards—The deadline for 


obtaining applications has been moved up 
one month and is March 10th. The scholar- 
ship stipend has been increased to $1,800 to 
be paid at the rate of $600 a year for three 
years. For applications write to Director of 
Admissions, Morey Hall, River Campus. Uni- 
versity of Rochester, Rochester 3. New York. 


NOTES 

Have you read “If Atom Bombs Should 
Fall,” written by Dr. James E. Kelley of 
Hofstra College and appearing in the October 
issue of The Catholic World? \t may be used 
by the State Department for publication and 
broadcast in Europe. 


President Truman’s announcement of 
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News and Aunouncements 


atomic explosion in Russia in September ' 
seems to have had little effect on the thinking 

of the average American and has produced 

little change unless it is in the tempo of mili- 

tary preparations, according to Time Maga- 

zine. 

However, if you have more than a passing 
interest in atomic energy, you will want to 
read about Dr. Oppenheimer, a leader in this 
field, in the October 10 issue of Life Maga- 
zine. 


ILLINOIS CHEMISTRY TEACHERS 

The Illinois Chemistry Teachers Associa- 
tion at its meeting of October 29 elected: 
Carrol C. Hall of Springfield president. The 
vice-presidents are: Bertha Whitmore, Nor- 
mal; H. A. Clawson, Mattoon; W. W. Kron- 
sagen, Glen Ellyn; George Baird, Rock Is- 
land; Dr. J. W. Neckers, Carbondale. S. Fred 
Calhoun, Geneseo, remains secretary-treas- 
urer. The spring meeting is now being 
planned. 


MEASURING RADIOACTIVITY 


A new instrument for measuring radio- 
activity, designed for high school use in the 
study of nuclear science, is now being pro- 
duced by Radioactive Products, Inc., of De- 
troit (see advertisement in this issue). 

Production of the instrument was based on 
a national survey conducted by the company 
in early August. The company wrote to two 
or three superintendents of schools in every 
state asking if they thought (as did the direc- 
tors of the company) that students should 
know more about atomic energy and its peace- 
time relationship to health, industry, chem- 
istry and other challenging phases of life. 
The response was very favorable, two-thirds 
of the superintendents replied and in the 
affirmative. The company began production. 

An increased study of nuclear science in 
high school with the opportunity of develop- 
ing understandings by experimental methods 
should provide a better foundation on which 
to build in college and stimulate increased in- 
terest in the field. 


THE SCIENCE TEACHER 


F 
| 
: 
—_ 
| 
| 
= 
4 


LOW COST MICROSCOPE 

The Testa Manufacturing Company, Los 
Angeles, California, announces production of 
a new standard laboratory microscope which 
features professional quality lenses and 
mechanism at a cost of less than $100.00. 
The Model F has a parfocal triple nosepiece 
and carries standard eyepieces and objectives 
of high resolving power. The elaborate sub- 
stage is perhaps the most interesting feature. 
It consists of a removable condensing lens and 
an iris diaphragm which allows critical ad- 
justment of the light reflected from the large 
plane. and concave three-motion mirrors un- 
derneath as is needed for oil immersion work. 
The standard Model F, available for immedi- 
ate delivery, is furnished with one eyepiece 


and three objectives, covering a range from 
100 to 600X. 


WRITE FOR IT 


Write for your copy of each of the follow- 
ing School Service Bulletins written by C. R. 
Crakes and published by the De Vry Corpora- 
tion, 1111 Armitage Avenue, Chicago, IIli- 
nois: 

1. Suggested Bibliography on “The Use of 

Motion Pictures in Education.” 

2. Suggestions for Organizing Student 
Operators’ Club for the Projected Teach- 
ing Aids Department. 

3. Suggestions for Organizing a Function- 
ing Audio Visual Teaching Aids Depart- 
ment. 

4. Suggestions for Effective Techniques of 
Utilizing Motion Pictures in the Class- 
room. 

These bulletins continue to receive popular 
recognition throughout the nation. Over 
40,000 copies of each have been delivered to 
educators requesting copies. 

The De Vry Corporation announces that 
requests for these professional Audio Visual 
Aid Bulletins will be given prompt attention. 


Adventures into the Past is a 16-page comic 
booklet dealing with living conditions in the 
past and the equipment available. It is avail- 
able in quantity from the General Electric 
Company, Editorial Division, Dept. 6-235A, 
Schenectady, N. Y. General Electric also pub- 
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lishes Photo News bi-monthly. Request that 
your name be put on the mailing list. 


For the inside story of a great American 
industrialist read the booklet, “Charles Ed- 
ward Wilson,” an anniversary biography pub- 
lished on the fiftieth anniversary of Mr. Wil- 
son’s first employment in the General Electric 
Company. Mr. Wilson is now its president. 
The 50-page booklet is available from the 
company on request. 


The average cost for one year of college is 
$1,281, according to information in /t Takes 
More Than Brains, a 24-page booklet pub- 
lished by the Connecticut Mutual Life Insur- 
ance Company, Hartford, Connecticut. The 
booklet gives the cost of a year’s education 
in the various colleges in the United States. 

Safety through Elementary Science is a 40- 
page booklet presenting a wealth of material 
in condensed form covering science under- 
standings, illustrative hazards, desirable prac- 
tices, and suggested activities that can be used 
by the teacher for class instruction. It may 
be secured at a cost of 50 cents from the Na- 
tional Education Association, 1201 Sixteenth 
Street, N. W., Washington, D. C. 

Almost all the October issue of Radio Age 
is devoted to television. Write for a copy to 
Radio Corporation of America, RCA Build- 
ing, New York 20, N. Y. Ask that your name 
be put on their mailing list. 


Write to Aluminum Company of America, 
Pittsburgh, Pennsylvania, for free copies of 
three very interesting and highly instructive 
booklets for use in your classroom: An Out- 
line of Aluminum, Aluminum, Its Story, and 
Aluminum in the Chemical Industry. 


Write to General Biological Supply House. 
761-763 East 69th Place, Chieago 37, Illinois, 
for the new 1949-50 abridged catalog of the 
most generally used biological teaching needs. 


NATIONAL MEETING 


Glenn O. Blough, president of the National 
Council for Elementary Science, announces 
that the Council will hold its annual meeting 
in conjunction with the Association for Super- 
vision and Curriculum Development in Den- 
ver. Colorado, February 11, 1950. Headquar- 
ters are at the Brown Palace Hotel. 
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Names for Chemical Elements 


The fifteenth Conference of the Interna- 
tional Union of Chemistry at Amsterdam, the 
Netherlands, during September, 1949, clari- 
fied the naming of several chemical elements, 
confirmed the names of four recently-discov- 
ered elements, and established official spelling 
in some cases. 

The conclusions of the Conference, ar- 
ranged in atomic number order, are as fol- 
lows: 


Element 4: beryllium, as it is commonly 
called in the United States, is correct rather 
than glucinum, the English designation. 

Element 41: niobium, the European desig- 
nation, is given the nod over columbium, the 
American name. The name columbium arose 
from the discovery of the element by the Eng- 
lish chemist Hatchett in the mineral, colum- 
bite, found by John Winthrop, the Younger. 
colonial governor of Connecticut . 

Element 43: technetium, although this ele- 
ment was once known as masurium. The name 
arises from the fact that it was discovered by 
technical means. The discoverers, Perrier and 
Segré. reflected its laboratory discovery in 
the name. It was discovered at the Univer- 
sity of California. 

Element 61: promethium, changing — the 
spelling from prometheum to make it conform 
to the ending for many other -metals. This 
element is attributed to Marinsky and Glen- 
denin, and was discovered at Oak Ridge, 
Tennessee. 

Element 71: lutetium rather than lutecium 
in order to make spelling agree with pro- 
nunciation. 

Element 74: wolfram, replacing the name 
tungsten. The symbol W for wolfram is used 
already. Hereafter we should speak to our 
students about the wolfram filaments in 
electric-light bulbs. 

Element 85: astatine. a halogen derived 
from a word meaning unstable, was named 
allowing the claim of discovery by Corson. 
MacKenzie, and Segré who found the element 
at the University of California laboratories. 
The proposed name of alabamine for this ele- 
ment was disallowed. The series in Group 
VIIb now is fluorine, chlorine. bromine, io- 
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dine, and astatine. 

Element 87: francium, this name replacing 
the name virginium by which this element 
was known for a short time. The discovery is 
credited to Marguerite Perey who was then 
working at the Curie Institute in Paris, 
France. The element is an alkali metal, be- 
longing with lithium, sodium, potassium. 
rubidium, and caesium in Group Ia of the 
periodic classification. It was the only ele- 
ment among eight whose discovery was con- 
firmed by the Conference that was announced 
from outside the United States. 

Element 91: protactinium rather than pro- 
toactinium, a change in spelling. 

Element 93: neptunium, the first transur- 
anium element in the fist. This element was 
discovered by McMillan and Abelson and was 
announced from the University of California. 

Element 94: plutonium, a fissionable ele- 
ment, well known for its ability to release 
nuclear energy. The element was discovered 
by Seaborg, McMillan, Wahl, and Kennedy 
and is the fourth in the list from the Univer- 
sity of California. 

Element 95: americium; element 96: cur- 
ium. These elements were discovered at the 
Metallurgical Laboratories in Chicago in the 
course of the Manhattan Project by Seaborg. 
James. Morgan, and Ghiorso. 

For further information, the reader is re- 
ferred to Chemical and Engineering News for 
October 17, 1949, a publication of the Ameti- 
can Chemical Society, and to Atomic Energy 
for Military Purposes by Henry D. Smyth. 
Princeton University Press, 1945 ($2.00). 

-Elbert C. Weaver, Chemistry Editor. 


NEWS AND NOTES 

Continued from Page 169 

tion as to its availability from Marjorie 
Harker, March of Time, 369 Lexington Ave- 
nue. New York 17, N. Y. 

New headquarters space in the NEA build- 
ing has been assigned to NSTA. We now 
have nearly double the space formerly occu- 
pied. and can breathe deeply without bump- 
ing into each other. Those who have visited 
our office in Washington will understand. 
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eri EQR TODAY'S NEEDS 
Chemistry for Qur Times 
rece Basic high school chemistry, emphasizing chemistry for everyday life 
; and the teaching of principles. Interest-topics sequence. Strongly 
Bleeder motivated. Numerous illustrations with high teaching value. Laboratory 
Manual and Teacher’s Manual. Correlated Chemistry Text-Films. 
Laboratory Introduction to Chemistry 
95 experiments and 51 workbook exercises on fundamental principles 
w of high school chemistry. Experiments adapted to short laboratory 
Caver periods. Especially designed for use with Chemistry for Our Times 
but usable with any standard chemistry textbook. 
The Earth and Its Resources 
Second Edition 
Finch Presents recent developments in all phases of physical geography, with 
Trewartha ™“ —— = volcanoes, use of radar a ene study, and use of 
Shearer ultraviolet light in the search for valuable minerals. Laboratory Manual 
by Shearer. Visual Aids List. 
Basic Television 
Offers a comprehensive course on principles and servicing, dealing with 
Grob receivers and transmitters and including frequency modulation. Practi- 
cal description of television circuits and techniques. 
Fieldbook of Natural History 
Describes and illustrates numerous stars, rocks, minerals, plants, and 
animals. Timely information. Written in simple language. 
Radar Primer 
An understandable presentation of radar, television, loran, and sonar, 
Hornung for high school students. rune = important areas of radar, ex- 
plaining how it works and how it is used. Numerous well-planned 
illustrations. 
Write for Science and Mathematics Booklet 
330 West 42nd Street 
Mc GRAW- ha | L L BOO K CO., Inc. NEW YORK 18, N. Y. 
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AMERICA'S LEADING MICROSCOPE REPAIR HOUSE 


MICROSCOPES 
MICROTOMES 


We repair any make of 


microscope or microtome. 


5868 Broadway 


THE GRAF-APSCO COMPANY 


GUARANTEED 
REBUILT MICROSCOPES 


Model CS2 as illustrated. 


10x ocular, 16mm. and 4mm. ob- 
jectives, dustproof nosepiece, 
iris diaphragm ....................... $85.00 


Other guaranteed rebuilt micro- 
scopes with similar optics 
$45.00 


REBUILT MICROSCOPES 
For: RESEARCH 
CHEMISTRY 
GEOLOGY 
MEDICINE 
MONOCULAR—BINOCULAR 


Write for particulars 


Chicago 40, Illinois 


FLEAS 
Continued from Page 172 
of sugar cane in Trinidad, and has been sug- 
gested as offering some possible real value 
in the control of the Japanesc Beetle and cer- 
tain other insects of economic importance. 
Several species of the Entomophthoraceae 
have been employed with some success in the 
control of the caterpillar of the brown-tail 
moth in New England and the apple sucker 
in Canada, and there have been a few attempts 
to use other fungi in biological control, but 
in all cases except where the weather condi- 
tions are suitable the results seem to be sim- 
ilar. Some other types of control measures 
have proved more reliable. Natural infesta- 
tions reaching epidemic proportions are not 
infrequently encountered and fungal parasites 
unquestionably play an important part in re- 
ducing the numbers of certain pests, even 
though such fungi probably never eradicate 
all susceptible insects in any given area. 


A new booklet called Soap and Other De- 


tergents explains the different types of cleans- 
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ing agents, the way they work, and the best 
uses for each. Detergents for personal use, 
for laundering and other household uses are 
discussed individually. It is available for 5c 
from the Consumer Education Department, 
Household Finance Corporation, 919 North 
Michigan Avenue, Chicago 11, Illinois. 


Westinghouse sound motion pictures and 
slide films for education and entertainment 
programs are described in a new 46-page 
booklet. Write Westinghouse Electric Cor- 
poration, Box 868. Pittsburgh 30, Pennsyl- 


vania. 


If you are interested in arranging for a 
year of exchange teaching in Britain, Canada. 
Latin America, or one of the occupied coun- 
tries. you may get information from Foreign 
Employment Opportunities for United States 
Teachers, a seven-page overview of the 
teacher-exchange program, available without 
charge from the National Education Associa- 
tion Committee on International Relations, 
1201 Sixteenth Street, N. W., Washington 6, 
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TEACHING ELECTRONICS 


Continued from Page 165 


to resemble the corresponding circuit 

diagram. 

4. Electric connections should be extremely 
adaptable—they should be capable of 
being made and broken quickly and 
without solder or special tools. Multiple 
connections should be possible at any 
desired point in the circuit. 

5. In so far as it is possible, the equipment 
should demonstrate circuits in actual 
operation, not merely arranged for static 
display. 

Problems of available time, space, and 
money are not strictly pedagogical, nor are 
they pleasant. Nevertheless they are extremely 
real, and not to be overlooked in this con- 
sideration. Difficulties of this nature suggest 
that the following criteria be added to the 
above: 

6. A minimum of special parts should be 
required—materials should be generally 
available at a radio parts distributor. 

7. Construction should be so designed that 


it can be accomplished by relatively un- 
skilled hands and with a minimum of 
specialized equipment and materials. 

8. Components should be so selected and 
designed that they are reasonably per- 
manent, and have widespread applica- 
tion. 

9. Equipment should be so planned that 
effective teaching can be done with only 
a core of components, and encouraging 
incremental additions with the passage 
of time and the accumulation of good 
ideas. 

Virtually the same criteria apply to equip- 
ment for use in laboratory experimentation. 
A possible exception is No. 1. If laboratory 
equipment is the sole objective in mind, the 
following might be substituted for No. 1 
above: if the equipment is to be used for both 
demonstration and laboratory purposes (a 
much more likely situation), it should be 
added to it: 

la. The same equipment should be usable 

without modification on a table top for 
individual or small-group manipulation. 


A NEW Biology Text for Today’s Classes 


BIOLOGY IN DAILY LIFE 


By Francis D. Curtis and John Urban 


everyday life. 
TEXTBOOKS OF 
DISTINCTION 


New York 11 activities, reviews of principles, biology in the news, etc. Special sec- 
Chicege 16 tion on mental hygiene. 

Atlanta 3 

Dallas 1 Over 450 handsome illustrations amplify the text discussions. 


Columbus 16 
San Francisco 3 


Please Ask for Descriptive Circular 705 


Up to date in every detail, this new high school textbook covers 
such recent biological developments as the Rh blood factor, strepto- 
mycin, and the biological aspects of atomic research. It stresses social 
applications and implications of biology—how this science affects 


Unusually rich in study helps. The activities range from self- 
administered pre-tests to panel discussions, and include projects and 
studies in outdoor biology, exercises in scientific thinking, consumer 
Boston 17 and community biology, topics for individual study, bulletin board 
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CHEMISTRY 
TODAY 


Authors— 


H. C. Biddle and G. L. Bush 
Technical Editor—H. G. Deming 


The distinctive character of this new 
textbook is aptly described in its 
title, CHEMISTRY TODAY. It is 
designed for today’s teaching re- 
quirements, for students who will go 
to college and for those who may 
not go beyond high school. 


You will be especially pleased with 


these features: 


1. The inner structure of the atom 
is explained clearly and ade- 
quately in an early unit of the 


book. 
2. The 18-group Periodic Table, 


in addition to the conventional 
7-group table. 


3. Five units on metals (19 units 


in the book) 


4. Units on plastics and on chem- 
istry and health. 


5. “Vocational Opportunities in 
Chemistry,” special topic 
throughout the book. 


Rand MNally & Company 


New York CHICAGO San Francisco 


VITALIZING CHEMISTRY 

Continued from Page 174 

applying it to woolen yarn. In the lecture 
room, pupils were giving a succession of five- 
minute talks illustrated by simple experiments. 
Displays were made of pupils’ work and some 
special exhibits were shown. The event was a 
success as scores of parents and friends came 
to see what their young people were doing. 

Other ways of stimulating interest and elicit- 
ing the more whole-hearted cooperation of the 
class will suggest themselves to any wide- 
awake instructor. There is the “poster cam- 
paign.” The popular magazines carry adver- 
tisements of various chemical concerns; these 
advertisements are often in color and very 
attractive. Students may make collections of 
these, mount them on colored cardboard, and 
so prepare an exhibit of interest. Pupils may 
pick up in this way some valuable informa- 
tion not given in the text. 

As to the pupils themselves, their activities 
in the laboratory may be set forth under four 
heads, not one of which receives much atten- 
tion in some manuals. 

1. Recoveries 

The secondary produets of various reactions 
may be obtained in a reasonable pure and 
dry condition, as anhydrous or crystalline, as 
the case may be. In addition, a plan may be 
devised to make use of these recovered prod- 
ucts: manganese dioxide, used in chlorine 
preparation; zinc sulfate, used to precipitate 
the four insoluble sulfates; ferrous sulfate, the 
starting point for the manufacture of black 
ink, also a mordant for wool that is to be 
dyed with Fast Green; calcium chloride, from 
carbon dioxide experiment, used to dry or- 
ganic liquids which may be made turbid by 
shaking with water, etc. 

2. Investigations 


This means an attempt to solve some simple 
little problem such as one of the following: 
Do other simple oxides act similarly to mer- 
curic oxide and yield oxygen when heated? 
Can manganese dioxide, used with potassium 
chlorate in the preparation of oxygen, be 
recovered and used again? 

Are other metals than zinc and iron, suitable 
for use with acid in preparing hydrogen, 
copper, magnesium, and tin? 
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Lime is made by heating marble chips or im- 
pure limestone. How does heat affect other 
carbonates such as those of copper, lead, 
and cadmium? 

Calcium carbonate (marble chips) reacts with 
acid to produce carbon dioxide. Do other 
carbonates act the same way? 

Calcium carbonate reacts readily with hydro- 
chloric acid to produce CO:. If sulfuric 
acid dilute is used, why does the reaction 
slow down and finally stop? 


3. The Chemical Problem 
This does not mean the stoichiometric prob- 
lems, but ones like these: 

How would you convert lead oxide into lead 
nitrate? 

How would you convert copper oxide into 
copper sulfate? 

How would you convert lead oxide into lead 
iodide? 

If you wanted some mercurous nitrate but 
didn’t have any, how could you obtain it 
from mercury? 

How would you convert mercuric oxide into 
mercuric iodide? 


What method would you use to convert cad- 
mium oxide into cadmium carbonate? 


4. The Working Model 


Some boy may have a talent for working 
with tools. To such a one may be given the 
problem of constructing a fire-door that will 
work automatically. The student must make 
his own Wood’s metal, construct the little links 
that are to hold back the door, prepare the 
door itself, and show how the model works. 
This last might be done before the class. 


NOTHER boy may construct a model of the 

Hall furnace for aluminum. Another one, 

a ball mill for reducing ores to fine powder. 

Another one, models of simple compounds 

showing the arrangement of the atoms in the 
molecule. 

Now when these various things have been 
done by this student or that, it is well if each 
will collect his material, mount it on a sheet 
of colored cardboard, with the story of his 
adventure written out and affixed to the card, 
and his snapshot picture, perhaps, somewhere 


on the sheet. Here again is the essential tang- 
Continued on Page 196 


PHYSICS— 
THE 
STORY 


tests. 


entific 


A strong new high school text featuring a 
clear, direct style; inductive teaching method; 


original sequence of topics; contemporary sci- 


developments; appendix on mathe- 


matics and physics. Rich and varied illustra- 
tions closely related to the text. Classroom 


TEACHER’S MANUAL. LABORATORY 


‘h k MANUAL in press. 


ENERGY _ By BROWN and SCHWACHTGEN 


DECEMBER, 1949 


D. C. Heath and Company 


1815 PRAIRIE AVENUE, e CHICAGO 16, ILL. 
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SCIENCE FILMSTRIPS. 


PHYSICS 
GENERAL SCIENCE 
CHEMISTRY 
BIOLOGY 
MICROBIOLOGY 
ATOMIC ENERGY 
HOW TO STUDY 
PENCIL SKETCHING 
FIGURE DRAWING 
LAB SAFETY, ETC. 


Made by Teachers for Teachers 


VISUAL SCIENCES 


599-NST SUFFERN, N. Y. 


CAROLINA CULTURES 
A Dependable Culture Service 
Protozoa, Algae, and Invertebrates. Amoeba, Volvox, 
Green Hydra, Brown Planaria, etc. 
Class of 25. $2.00; 50 $3.50; 75..$4.75; 100 $6.00 
Paramecium, Euglena, Spirogyra, Anguillula, etc 
Class of 25 $1.50; 50 $2.50; 75. $3.25; 100 . $4.00 
Carolina Spring Water and Culture Materials for cul- 
tivation of protozoa, algae, and invertebrates. 
Conjugating Paramecia. Two separate cultures of 
opposite mating types of Paramecium bursaria fur- 
nished per unit. 
For demonstration $3.50 
For class of 25 students 5.00 
Bacteria and Fungi. We carry cultures of more than 
a hundred species including strains of Sarcina subflava 
and Bacillus subtilis to demonstrate antibiosis, and plus 
and minus strains of Rhizopus or Mucor for zygospore 
production. 
Per culture $2.50 
Five or more cultures, each 1.50 
Drosophila Cultures. Any of the commonly used 
strains can be supplied. 
Per culture $2.50 
Five or more cultures, each 2.00 
Living Mealworms, Termites, Frogs, Turtles, Hamsters, 
Mice and Rats. 
Living Fern Prothallia. Unit quantity for class of 25 
students. Five separate stages offered, per stage 
(price range) $1.50-$2.50 
Special Prothallium Set. Any three of five stages, each 
in separate containers. Per set (class of 25) $4.00 
Moss Protonemata. Class of 25 $2.50 
Living Water Plants, Liverworts, Lichens, Mosses, and 
Ferns. 
Aquarium and Terrarium Sets. Medium size _ $3.50 
Large size 5.00 


CAROLINA BIOLOGICAL SUPPLY COMPANY 
ELON COLLEGE, NORTH CAROLINA 


CHATS 
Continued from Page 175 

school subjects assume plenty of responsibility 
for enlightenment and training. 

Statements of objectives must be clear. 
Let every word be the shortest, most direct, 
best understood of all its synonyms. Let every 
sentence be simple, using the best verb in 
stock. Avoid the spurious appearance of 
learnedness; say just what you mean. 

We Offer You— 

FEW summers ago a science workshop at 

the University of Florida studied the ob- 
jectives of high school science with great 
earnestness. (The bulletin of 130 pages. 
A Brief Guide to the Teaching of Science in 
Secondary Schools, is available from the State 
Department of Education, Tallahassee, Flor- 
ida, for 60 cents.) This group, all experienced 
teachers. found every acceptable objective of 
science teaching in the high school to fit into 
five large statements, and twenty-six sub- 
statements. Here they are: 

Science in the high school should: 

1. Present factual information. (Six sub- 
statements. } 

Il. Correlate jacts with human interests and 
problems. (Five sub-statements. ) 

Il. Recognize individual abilities, and in- 
dividual differences in backgrounds and inter- 
ests. (Five sub-statements. ) 

IV. Produce responses in desirable be- 
havior. (Five sub-statements. ) 

V. Develop attitudes that result in whole- 
some living. (Five sub-statements. } 

If you wish to give your mind a practical 
workout on a high professional level, work 
out your own sub-statements—about five for 
each major objective of this list. 


Some older science teachers do not like 
these objectives—they prefer to teach about 
sulfur for sulfur’s sake! 

When your committee on objectives meets. 
carry these five chief statements written on a 
tiny card that you can hide in the palm of 
your left hand. But if you have worked out 
your own sub-statements after earnest thought. 
you will need a larger piece of paper, which 
you should not try to hide. 
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FORESTRY 


Continued from Page 177 


speech. A survey course gives them a chance 
to examine fhe various fields of specialization 
which the college offers after the freshman 


— Wide Variety of Courses 

HEREAFTER, depending on the particular 

specialty chosen, the student will be of- 
fered a wide variety of appropriate courses. 
In general forestry, the college offers courses 
in plant physiology. surveying. physics. 
dendrology. forest entomology, forest zoology. 
geology, forest pathology, economics, statis- 
tics, photogrammetry, silvicultural courses, 
biology, mathematics, geomorphology, man- 
agement of forest wildlife, art, landscape de- 
sign and engineering. These courses form 
the study framework for those majoring in 
General Forestry and in Landscape and Ree- 
reational Management. 

Other studies embrace the technical prop- 
erties, manufacture, distribution and use of 
forest products. They include majors in re- 
tail merchandising and light construction, 
wood technology and pulp and paper manu- 
facture. Students in these fields learn logging. 
manufacture of forest products such as 
veneer, lumber, paper and plastics, as well as 
construction of houses and farm buildings. 
Courses of particular pertinence to this divi- 
sion of the college include analytical chem- 
istry, forest chemistry, various wood tech- 
nology courses, calculus, elements of electri- 
cal and mechanical engineering. dry kiln en- 
gineering. milling and adhesives. 

An outstanding feature of the New York 
State College program is the inclusion in the 
curricula of practical activities in the field. 
Two of the major fields, for example, provide 
five credits for twelve summer weeks of ap- 
propriate employment. Students in another 
major spend a good deal of time on construe- 
tion, such as grading, road work. water 
supply. sewage disposal and wood = and 
masonry building, and on the choice. use and 
care of ornamental plants. The forestry 
school is the only one to offer a pulp and 
paper major, referred to as the chemical en- 
gincering of forestry. Students have the usé 
of a complete, commercial size paper mill, a 

Continued on Page 192 


DECEMBER, 1949 


SKYSHOOTING 


By R. NEWTON MAYALL, Consulting Engineer, 
and MARGARET L. MAYALL, Harvard College 
Observatory. For amateur astronomers and 
camera fans—explicit, understandable infor- 
mation on what there is in the heavens to 
photograph and how to shoot it. Includes 
ample background material on astronomy and 
equipment—everything, in short, that anyone 
needs to know to get started properly as a 
skyshooter. “A tremendous amount of practi- 
cal information on a relatively unexplored 
part of amateur photography.”—James Stokley. 
“Beginners in astronomy will derive much 
pleasure and instruction from SKYSHOOTING.” 
James C. Hickey, New York Sun. “Excellent 
piece of work.’—Harlan T. Stetson. 59 ill. 
$3.75 


WEBS in the WIND 


The Habits of 
Web-weaving Spiders 


By WINIFRED DUNCAN. The story of a two- 
year voyage of discovery into the little-known 
world of the web-weaving spiders—a signifi- 
cant scientific field report. Abundantly illus- 
trated with the author's drawings, it shows 
the web-weavers as architects, engineers, and 
trappers . . . eavesdrops on their fascinating 
seasonal activities. The author devoted long 
hours to observation of her subjects and re- 
ports accurately and scientifically on just 
what she saw. “A lovely book, combining 
science and art in a delightful way. It is evi- 
dent that the author knows all web-weaving 
spiders and their ways, and her illustrations 
are in the way of artistic triumphs. This book 
should be a handsome and valuable addition 
to any Nature library.”—John Kieran. 380 pp. 
175 ill. . $4. 


Write Dept. 150 for free folder 
describing full science list 


THE RONALD PRESS COMPANY 
15 East 26th Street, New York 10 
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The KEYSTONE 
Overhead Projector 


Attachment in Use. 


ular Projection Objective. 


to Concentrated Light Area. 


and Universities~ 


also hospital laboratories and industrial 
research departments, now can have an 
inexpensive micro-projector with an 8 
power objective magnifying 106 diameters 
when projector is only 8 feet from the 
screen. 

High School Teacher: “Now the class 
can see all at once. We can look at live 
specimens and moving microscopic life 
amplified to a large clear projection on 
the screen. Saves time and makes learn- 
ing more certain. Excellent for use in 
laboratory periods.” 


Doctor: “Now several of us can look at 
micro slides together. Makes consulta- 
tions more helpful. Saves time.” 


Industrial Research Director: “With 
this projector we can hold conferences 
where several persons can see what the 
condition is.” 


The Most Versatile Projector becomes 
Even More Valuable. Uses standard 
(314” x 4”) slides, sub-standard (2” x 2”) 
slides, handmade slides and NOW micro 
slides. 


KEYSTONE VIEW CO., Meadville, Pa. 


Since 1892—-Producers of Superior Visual Aids 


Micro-Projection in a Well-lighted Room. 
Keystone Overhead with Micro-Projection 


Micro-Objective in Mount, Replacing Reg- 


Micro-Projector Table Raising Micro Slide 


SCIENCE CLASSES 
in High Schools, Colleges 


FORESTRY 


Continued from Page 191 

facility unique in forestry education. Dur- 
ing the spring semester, they manufacture the 
various kinds of paper used throughout the 
college during the year. 


Choosing Forestry Career 

LL forestry educators have the task of 
choosing the right applicants for admis- 
sion to training at, usually, public expense 
from among those young men who say they 
picked forestry because “I like hunting, fish- 
ing, camping, and outdoor life,” or “My 
hobby has been collecting insects and so .1 
want to be an entomologist.” They tell such 
young men that what was recreation may not 
turn out to be enjoyable as full-time work. 
(Many educators will challenge this atti- 
tude.—J.S.) If a science hobby is made the 
basis of a career, what will the man’s leisure- 

time interest be, for example? 


Teen-age interests are not always a reliable 
index to a youth’s non-intellectual qualifica- 
tions for success and happiness as a forester. 
Informed counsel at school and home will 
help prevent the heartaches and set-backs suf- 
fered every year by new student foresters who 
discover after a few weeks of college that they 
had made a mistake. At the New York State 
College of Forestry, the lecturer in the re- 
quired freshman survey course and the leaders 
of the course’s discussion groups give unvar- 
nished truth about the profession’s beginning 
jobs, as well as about the long-range prospects, 
so that new students will have no illusions 
about the work they have chosen. Irrespec- 
tive of the field of forestry a man elects, be- 
ginning jobs are likely to involve hard physi- 
cal work, isolated living, and only modest 
pay. Students are told that many forestry 
jobs are necessarily with the government and 
that such employment, though sometimes hav- 
ing a quality of security, seldom carries a 
salary scale equivalent to private employ- 
ment. The federal government is the largest 
single employer of foresters. Salaries for be- 
ginning foresters are $2,974, and scale up to 
a top somewhat over $10,000. 


HE freshmen are asked to assess their quali- 
fications. Field-going foresters require a 
rugged constitution that will enable them to 


THE SCIENCE TEACHER 


with 

nt 

a 
=. 
| 

is 

: 
192 


endure long hours of exhausting toil in all 
tvpes of weather. Abundant energy is more 
important than great physical strength though 
heavy work may frequently be required. 
Physical handicaps place definite limitations 
on a man’s usefulness in general forestry, 
especially in beginning positions. 

Leadership in forestry requires the same 
high intellectual effort that is needed for 
leadership in law, medicine, or any other pro- 
fession. Competition is such that neither the 
physically or mentally indolent can expect to 
achieve a satisfactory standard of living. Be- 
cause forestry is a rapidly growing profes- 
sion, the forester must remain a student all 
his life if he is to keep abreast of his col- 
leagues. 

“You will soon learn that forestry is no 
easy subject to master,” Assistant Dean Hardy 
L.. Shirley. former director of the Northeast- 
ern Forest Experiment Station, U. S. Forest 
Service, warns freshmen at the New York col- 
lege. “Forestry’s dependence on the many 
physical and social sciences means that it re- 
quires good mental equipment and diligent 
effort to qualify as a forester.” 


\° FOR character, student foresters are asked 

if they possess the ability to endure isola- 
tion without losing intellectual alertness; per- 
sistence in the face of discouragement; a high 
sense of professional ethics and devotion; 
emotional stability; facility in meeting and 
dealing with people; a certain amount of self- 
denial and willingness in work not likely to 
lead to riches, to place the requirements of 
the job above physical comfort. 

Yet. undeniably, the forestry profession 
provides a satisfying career. Men who enter 
it can be sure they embark upon a life of 
useful service. Much inner satisfaction comes 
from participating in activity concerned pri- 
marily with the present and future welfare 
of a resource upon which the ‘prosperity of 
our country depends. (Not only our country, 
but the whole world.—J.S.) 

The profession is growing in both prestige 
and numbers. Foresters are increasingly re- 
spected as leaders of a way out of the prob- 
lem in which we are consuming a fundamen- 
tal resource faster than we are growing it. 
Fifty years ago there were only two Ameri- 

Continued on Page 200 
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S.V.E. is your Basic Source of 
Filmstrip Equipment and Materials 


The New S.V.E. Yastructor™’ 300 
300 watts 


Quick 
Threading 
This is the finest 2'’ x 2" slide and filmstrip pro- 


jector ever to carry the S.V.E. name. Thread it in 
quick “push-in style’ or in conventional manner. 
Cannot scratch or tear film. Improved optical sys- 
tem with all elements coated for maximum screen 
brilliance. With coated 5” lens and case, $90.00. 


New S.V.E. Chemistry and Human Biology 
Filmstrips for Immediate Delivery 


Foundations of Chemistry Series 


Chemical terms 
and formulas are 
covered in this 
series of 10 S.V.E. 
filmstrips. Mastery 
” test with each. Set 
The sodium ion gains one electron from of 10, b.&w., in 

2 and becomes Na”. file box. $27.50 


Human Biology Series * 


The pictorial ma- 
terial of this S.V.E. 
series has been 
adapted from the 
Winslow Health 
and Hygiene charts 
prepared by De- 
noyer-Geppert Co. 
Set of 5, b.&w., 

$15.00 


® Ask for more details on the new “Instructor” 300 
and complete listings of Science filmstrips and 2”x 2" 
slides in the S.V.E. Library. Address Department ST-3__ 


SOCIETY FOR VISUAL EDUCATION, INC. 
A Business 


100 EAST OHIO STREET + CHICAGO 11, ILLINOIS 
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ciples and ideas. 


Biology and Human Affairs xew somon 


By John W. Ritchie. A purposeful course that gives a new per- 
spective and a new interest. It is skillfully organized, scientifi- 
cally sound, and up to date in its presentation of modern de- 
velopments in biology. 


Studies and Activities in Biology new evition 


By Chapin W. Day and Margaret Ritchie. Provides a guide to 
activities, application of biological facts and ideas, and an in- 
tegrating review. Exercises lead to a live discussion of prin- 


World Book Company 


YONKERS-ON-HUODSON 5 
PRAIRIE 


x BEV 


AVENUE, CHICAGO 16 


Life of Science Library 


Those interested in the history of science 
either as a curricular or an extra-curricular 
project will be interested to know that the 
unique publishing project of Henry Schuman, 
New York, now has fourteen volumes, and is 
still growing. Known as The Life of Science 
Library, these books are aimed to portray a 
knowledge of the roots and derivations of the 
scientific ideas of our time in relation to the 
general history of culture, and in relation to 
political events and social conditions. 

Each volume, in most instances, is a biog- 
raphy of a key figure in the field of science, 
written by a qualified authority. They range 
from the story of Copernicus, through Fran- 
cis Bacon and Goethe as a scientist. 

The project has the guidance of an Advis- 
ory Board of distinguished educators and 
scientists. The Library has been adopted for 
history of science courses in a number of 
leading colleges, and has been used success- 
fully for collateral reading and special proj- 


194 


ects and reports by interested high school 
students. 

Miss Catharine G. Otis, of the Schuman 
publishing house, was asked how The Life 
of Science Library might help its readers un- 
derstand the intrinsic role of science in civili- 
zation’s current problems. “A knowledge of 
the history of science will reveal clearly that 
science always has transcended national boun- 
daries. One who out of ignorance of com- 
parative history of the field is lost in admira- 
tion of his own people will inevitably exag- 


. gerate their originality and give them honor 
for discoveries which in reality are only bor- 


rowed. We are emerging into a new world 
with an increasing emphasis on science. A 
soun? grasp of historical facts can help im- 
measurably toward their creation of a future 
world in which prejudice, insecurity and ig- 
norance are minimized. People will readily 
accept symbols of unity, and of these sym- 
bols surely one of the most pertinent and 
powerful is science and its history . . .” 


j. S. 
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FILMS 


Continued from Page 181 


Complete set of three filmstrips with manual 
—$10.00. 

Complete set of three filmstrips hand colored 
with manual—$20.00. 

(Available through W. M. Welch Manufac- 
turing Company, 1515 Sedgwick Street, Chi- 
cago 10, Illinois). 

ATOMIC ENERGY—distributed by Visual 
Sciences, Suffern, New York. A _ graphic 
presentation of atoms, molecules, structure 
of matter and atomic energy. Full informa- 
tion on each frame. Comprises 73 hand 
drawn pictures on 35mm slidefilm. 


MICROBIOLOGY—p roduced and distri- 
buted by Visual Sciences, Suffern, New York. 
This collection of 50 hand drawn frames pre- 
sents an orderly approach to the methods 
used in the laboratory study of microbiology 
as well as the methods used by the bacteriolo- 


gist in his fight to control disease. (50 frames 
$2.50). 


Because laboratory work in this field is dif- 
ficult to organize and dangerous to adminis- 
ter, many science teachers are forced to omit 
it entirely in spite of its intense interest and 
value. This film is the next best thing to 
actual laboratory work with pathogenic or- 
ganisms. 
After a preliminary discussion of the histori- 
cal background of microbiology, it establishes 
the position of microbiology in the whole 
scheme of the biological sciences. This is fol- 
lowed by a clear description of: 

Preparation of sterile media. 

Isolating a single bacterium. 

Growing organisms in quantity. 

Methods of counting bacteria. 

Utilization of growth characteristics in the 

identification of micro-organisms. 

Special staining procedures. 

Microscopic examination. 

Bacteriostatis potency of penicillin. 


C. R. Crakes. 


New Unbreakable 


Models. 


Human Anatomical Models 


Turtox now manufactures an entirely new and improved series of human 
anatomical models constructed of unbreakable rubber composition. Many of 
these new models cost no more than inferior models made of fragile plaster. 


Included in the new Turtox Series are models of the entire body, torso with 
head, skin, eye, ear, skull with brain, devisable brain, jaw with removable teeth, 
circulatory system, digestive system and spinal cord with nerves. 


Write for your copy of the new illustrated price list of Turtox Anatomical 


Turtox Products for Biology 


General Biological Supply House 


761-763 East 69th Place 
Chicago 37, illinois 
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OXFORD science texts 


FOR SECONDARY SCHOOLS 
VISUALIZED GENERAL SCIENCE 


The keynote of this populcr concise text is 
simplicity. Careful vocabulary control and in- 
teresting approach bring the subject matter 
within easy grasp of the student. 


OUTLINE TEXT IN BIOLOGY 


This outstanding new book presents essential 
material in graphic outline form. Thoroughly 
up-to-date, with emphasis on recent biological 
advances. 


VISUALIZED GENERAL BIOLOGY 


This widely used text presents a comprehensive 
survey of high school biology in integrated and 
remarkably concise form. 


VISUALIZED CHEMISTRY 


Acclaimed for its lucid, step-by-step explana- 
tions of fundamentals. Covers all latest de- 
velopments, including Nuclear Fission and 
Atomic Energy. 


VISUALIZED PHYSICS 


A brilliant, up-to-date text that features a 
crystal-clear presentation of essentials. In- 
cludes material on frequency modulation, jet 
and rocket engines, etc. 


. and, don’t forget these popular 
Workbooks and Laboratory Manuals 


GENERAL SCIENCE WORKBOOK—9th Year 
DIRECTED ACTIVITIES IN GENERAL SCIENCE 
Book 1—7th Yr.; Book 2—8th Yr.; Book 3—9th Yr. 
DIRECTED ACTIVITIES IN BIOLOGY 
EXPERIMENTS IN HIGH SCHOOL BIOLOGY 
DIRECTED ACTIVITIES IN CHEMISTRY 
STUDENT’S EXPERIMENT MANUAL IN CHEMISTRY 
ACTIVITY UNITS IN CHEMISTRY 
EXPERIMENTS IN HIGH SCHOOL CHEMISTRY 
DIRECTED ACTIVITIES IN PHYSICS 
STUDENT’S EXPERIMENT MANUAL IN PHYSICS 
ACTIVITY UNITS IN PHYSICS 
EXPERIMENTS IN HIGH SCHOOL PHYSICS 


Write for Descriptive Science Catalogue ST 


OXFORD BOOK COMPANY 


222 Fourth Avenue New York 3 
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Lectures and Films 


OURK local telephone compariy is prepared 

to bring to your school any of a number 

of intriguing demonstration lectures or fas- 
cinating films. 

Some of the most effective industrial re- 
search in the world is carried on in the Bell 
Telephone Laboratories, research organ of 
the American Telephone Company. Readers 
of The Science Teacher ave aware of this by 
reason of their interesting story ads which 
appear regularly in this journal. They have 
devised for presentation by representatives of 
your telephone company, a number of inter- 
esting and instructive demonstration experi- 
ments incorporating some of their laboratory 
curiosities. 

In one of their lectures, high frequency 
radio waves are piped like sound. focused like 
light and made to bounce off a flat surface 
like tennis balls. In another demonstration, 
the audience is introduced to the role of fre- 
quencies in tones and overtones of musical 
sounds and in determining the necessary band- 
width in radio broadcasting. Still another lec- 
ture includes the Transistor, the sub-miniature 
filamentless tube which is still in the experi- 
mental stage. It is sure to inspire many 
thought provoking questions. But your pupils 
will be amazed when the lecturer extinguishes 
an incandescent electric light by actually blow- 
ing. This is accomplished with what has been 
labeled a Thermistor. 

Apply to your local telephone company for 
a brochure of free slide. film and demonstra- 
tion lectures from which you may select one 
appropriate to the age level and interest of 
your group.—J. S. 


VITALIZING CHEMISTRY 
Continued from Page 188 
ible aspect which so often spells the difference 
between indifference and eager participation. 
It is not suggested that laboratory work of 
the type set forth above should constitute a 
major part of the pupils’ effort in the experi- 
mental field. But an occasional excursion into 
the realm of the tangible may serve to pro- 
vide variety, stimulate interest. provide for 
special student activity and altogether prove 
worthwhile. 
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Investigate THIS NINE-YEAR SCIENCE PROGRAM 
Grades 1-3 Anounn Us 


HOW DO WE KNOW 
Real science in the primary grades . 
picture-method books for all the children to 
use regardless of progress in reading. 


Grades kK DISCOVERING OUR WORLD 
Books One, Two, and Three 


Easy-to-read text .. . pictures used in new 
ways ... unit organization for developing 
science understandings and skills. 


Grades 7 SCIENCE PROBLEMS 
Books One, Two, and Three 


Continuing the thinking, doing. experiment- 
ing approach into junior high with new 
applications of science principles. 


W. L. Beauchamp, Director 


Send for free nine-year program chart (74) 


SCOTT, FORESMAN AND COMPANY 


Chicago 11 Atlanta 3 Dallas 1 Pasadena 2 San Francisco 5 New York 10 


~ 


Encourage 


Stimulate 
Observation 
with 


Bird 
and 
Nature Study 


is FINCHES 18 Chart 
Chart DN18 Finches 


Add zest and life to your classes in nature study, biology and science with this 
excellent set of colorful and interestingly arranged charts. 


DN28-50 complete set of 14 charts printed on both sides on durable stock in solid 


charthead with tripod stand $39.75 
For complete information write to 
5235 Ravenswood Ave. DENOYER-GEPPERT COMPANY Chicago 40, Illinois 
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THE EARTH AND ITS RESOURCES. Vernor C. Finch, Univer- 
sity of Wisconsin; Glenn T. Trewartha, University of Wiscon- 
sin; and M. H. Shearer, Westport High School, Kansas City, 
Missouri. McGraw-Hill Book Company, Inc., New York, 1948. 
584 pp. 16x24 cm. 462 illus. $3.20. 

The new second edition of this high school text 
in physical geography and earth science brings all 
oi the material up to date and presents new ma- 
terial dealing with recent developments in all phases 
of the subject, including meteorology, aviation, and 
natural resources. Such things as the extensive use 
of radar in weather study, use of ultraviolet light 
in the search for valuable minerals, and develop- 
ments brought about by the Tennessee Valley 
Authority in flood control and soil conservation 
are discussed. Parts of the text have been written 
to provide for easier reading. Language and pres- 
entation are adapted to the understanding of 
average students, with needed technical terms ex- 
plained when they are introduced. Many new illus- 
trations and new maps have been added. The book 
provides easy-to-teach sequence, and varied study 
helps sQch as summaries, review questions, sug- 
gested activities, topics for class reports, references, 
and lists of visual materials. A separate laboratory 
manual is available—J. C. 


LEARNING ELECTRICITY AND ELECTRONICS EXPERIMEN- 
TALLY. Leonard R. Crow, Director of Research and Develop- 
ment, Universal Scientific Company, Inc., Vincennes, Indiana. 
Published by The Scientific Book Publishing Co., Vincennes, 
Ind, 1949. 525 pp. 14x21.5 cm. Illus. 

The teacher of general science and physics who 
wants an abundance of simple experiments that 
demonstrate many of the principles of electricity 
and also that can be done with simple equipment 
will find Crow’s Learning Electricity and Elec- 
tronics Experimentally a very rich source. Most of 
the items needed can be easily built or they can 
be purchased, if desired. 

The experiments are presented in a logical se- 
quence that leads to an understanding of the basic 
principles of electricity. They are written in such 
simple terms that the student even may work out 
the experiments from the book to clear up his un- 
derstanding of a topic. Mathematics has been re- 
duced to a minimum. In fact, the experiments are 
to be performed on a qualitative basis. If instru- 
ments are available for quantitative work, that 
also can be introduced. 

The book covers the field from magnetism and 
heating effect of a current through electrical 
resonance, saturable core reactors and electronics. 
Throughout the work the author also attempts to 
give an understanding of how the principles and 
laws of electricity are related to the construction 
and operation of electrical devices and machines. 


UNDERSTANDING SCIENCE. William H. Crouse, Editor, 
Technical Books, McGraw-Hill Book Company, Inc., McGraw- 


Hill Book Company, Inc., New York, 1948. 190 pp. 15x22.5 
cm. Iilus. $2.20. 
[his new science book presents in everyday 


language that high schoo! students can understand 
the important developments of modern science 
which have contributed to modern living, as well 
as those which in the future may make over our 
modern world. By clear cut analogies the student 
is carried from the familiar to the most complex 
of modern scientific discoveries, so that he can 


understand without difficulty atomic energy, the 
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Book Shelf 


phonograph, the telephone, radio, television, radar, 
airplanes, and reaction engines, such as the jet en- 
gine used in jet — Interesting and lively 
drawings are included on almost every page, and 
historical background material and contributions 
of leading scientists to modern science progress are 
woven into the discussion to motivate the reading 
material and add interest and clearness. A helpful 
bibliography and easy-to-use index enhance the 
book’s teaching value.—J. C. 

SATURATING CORE DEVICES. Leonard R. Crow, Director of 
Research and Development of the Universal Scientific Com- 
pany, Vincennes, Indiana. The Scientific Book Publishing 
Co., Vincennes, Ind., 1949. 373 pp. 14x21.5 cm. 340 illus. 

When the elementary student of electricity wants 
to add further exploration to his experimental 
work he will find the Crow's description of satur- 
able core devices quite interesting and affording 
a basis for further experiments. 

Not only is the understanding of a saturable 
core reactor made clear, but also its application to 
such things as peaking transformers, frequency 
multipliers, magnetic amplifiers, and electronics. 

The explanations are clear and simply written 

in non-mathematical language and are accompan- 
ied by simple diagrams that make the thought 
clear. The book can be profitably read by the 
better physics student of the high school or col- 
lege. For the engineer or electrical worker, refer- 
ences to useful books in the saturable core device 
field are given. 
PHYSICS—THE STORY OF ENERGY. H. Emmett Brown, Head 
of the Science Department, New York State College for 
Teachers, Buffalo; Edward C. Schwachtgen, Head of Depart- 
ment of Physical Science, Washburne Trade School, Chicago. 
D. C. Heath and Company, New York, 1949. 593 pp. 17x24 
cm. 

The theme of this text is the story of man’s use 
of energy. The six units into which the text 1s 
divided emphasize this theme. The purpose of the 
original arrangement of units is to make physics 
a unified, correlated subject and to avoid the con- 
ventional division of physics into watertight com- 
partments. 

Each chapter is summarized briefly in short sen- 
tences, and review and applicable questions are 
given at the end of each chapter. The problems 
vary from simple ones to thought provoking appli- 
cation problems, and at the end of each chapter 
is a list of individual and classroom activities. The 
fundamental concepts of physics are developed 
gradually and usually inductively. Abstruse scien- 
tific terminology has been avoided. In many places 
the individual and social consequences which de- 
rive from man’s use of energy are brought out in 
order to integrate the study of physics with daily 
life. 

SPHINX—THE STORY OF A CATERPILLAR. Robert M. Mc- 
Clung. William Morrow and Company, New York, 1949. 
46 pp. 17x21 cm. Illustrated by author. $2.00. 

rhis picture-story book is the story of a year 
in the life of a sphinx caterpillar, with all its ad- 
ventures, told in simple language, set in extremely 
large type, with a picture for every page. The 
accurate text and pictures have the special charm 
of truth-that-is-stranger-than-fiction, seen through 
the eyes of a scientist. The author is assistant in 
the Department of Mammals and Birds at the 
New York Zoological Park. 
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WEBS IN THE WIND: THE HABITS OF WEB-WEAVING 
SPIDERS. Winifred Duncan. The Ronald Press Company, 
New York, 1949. 387 pp. 20x26 cm. Illustrations by author. 
$4.50. 

This is the story of a two-year voyage of dis- 
covery into the little-known world of web-weaving 
spiders. It deftly sweeps away the all-too-common 
misconception that spiders should be _ properly 
viewed with disgust, for no reader, whether scien 
tist, student, or layman can read the book and 
feel quite the same about these little creatures. 

Abundantly illustrated with the author's draw- 
ings, Webs in the Wind is more than a significant 
scientific field report. Miss Duncan has written her 
material with an appeal to anyone broadly inter- 
ested in natire study. Her book will be especially 
valuable to students and teachers of the sciences 
in schools and colleges as a means of strengthening 
budding interests in the tiny creatures of wood 
and field. 


PLAY WITH PLANTS. Millicent E. Selsam. William Morrow 
and Company, New York, 1949. 63 pp. 21x16 cm. Iilus- 
trated by James MacDonald. $2.00. 

This is a book of experiments with plants that 
anyone can enjoy, whether or not he lives where 
there is space for a garden. Graphic pictures on 
practically every page add to the detailed explana- 
tions of the different experiments. Large type 
makes the text easy to read. Although this book 
is planned as a science picture book for young 
readers, adults will have as much fun with it as 
children. 


THE FUNDAMENTALS OF COLLEGE CHEMISTRY. G. Brooks 
King, Professor of Chemistry, The State College of Washing- 
ton, Pullman, Washington, and William E. Caldwell, Professor 
of Chemistry and Chemical Engineering, Oregon State College, 
Corvallis, Oregon. American Book Company, New York, 1949. 
536 pp. 15x22.5 cm. Illus. $4.00. 

The primary purpose of The Fundamentals of 
College Chemistry is to present the basic facts and 
principles of the science as clearly and simply as 
possible. It is designed principally for the student 
who has had no previous training in chemistry, 
and yet is sufficiently flexible to be used by those 
who have had some training in the field. It can 
be covered readily in a nine-months’ course. The 
modern theory of atomic structure is introduced 
early in order to provide a basis for the develop- 
ment of such fundamental concepts as valence, 
compound formation, and oxidation-reduction tfe- 
actions. This book in the mimeographed form was 
proved successful by both authors in their own 
classes. 


BITS THAT GROW BIG—THE STORY OF PLANT REPRODUC- 
TION. irma E. Webber, William R. Scott, Inc., Publisher, New 
York, 1949. 64 pp. 16.5x19.5 cm. Illus. 

This book written for young children is one of 
the Young Scott Science Books. Others written by 
the same author are Up Above and Down Below— 
A First Book About Plants, Travelers All—The 
Story of How Plants Go Places, and Anywhere in 
the World—The Story of Plant and Animal Adapta- 
tion. This book is a simple and informative one 
on plant reproduction, and gives a very graphic 
and interesting introduction to the subject. Like 
the ones preceding it, it would be a valuable addi 
tion to the science library of children. 


PRACTICAL BIOLOGY WORKBOOK. Edwin F. Sanders, for- 
merly of Washington Park High School, Racine, Wisconsin, 
and Philip Goldstein, Biology Department, Bronz High School 
of Science, New York. D. Van Nostrand Company, Inc., New 
York. 1949. 130 pp. 20x28 cm. 
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A Science Service 
For Schools... 


Finds and Organizes Teach- 
ing Materials for You. 


Free and inexpensive materials— 

A list of free and inexpensive materials 
supplied by commercial firms that you 
will find of real value in class instruction, 
tor bulletin boards, and for general school 
exhibits) You do not have the time to hunt 
for this material or to write to companies, 
hit and miss, with the hope that you may 
get something you can use. However, it 
iS a simple matter to select what you want 
from our list and write a company for it. 
The materials that you can get in this way 
are worth many times more than the cost 
of this service 


Films— 


What films for class room instruction is a 
yearly problem, as well as where to get 
them. We supply you a list of desirable 
films in the science area requested and 
ilso indicate where they can be obtained 
it will pay good dividends to make certain 
that your choice of films is well made 


New Texts, Workbooks, Manuals, References 
and Books for Supplementary Use— 
We supply a list of new books and indi- 
te the publisher. This will help you to 
keep up-to-date and find the books you 
want for your class and the school library 


How Supplied— 


Our Science Educational Service 1s provided 
eparately ior biology, chemistry, general 
cience, and physics. For each subject area 
the material covers free and inexpensive 
materiais, new books, and films. Only the 
material for the area in which you are in- 
terested will be sent unless the others are 
ordered 

The information is listed on sheets 5x8 
inches in size. These can be punched at 
the indicated marks on the sheet and kept 
n a standard loose leaf note book for this 
size paper 


Science Educational Service (1948 Edition) 


$.75 Chemistry 
General Science.$.75 Physics $.75 


For junior and senior high schools and 
teacher training institutions. 


Science Publications 


201 North School Street Normal, Iilinois 
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Selected 


FOR LIBRARY and CLASS 


REFERENCE 
Fundamentals of Photography. Boucher..$4.00 
Men of Science in America. Jaffe... ... 3.95 
Masterworks of Science. 

Johnson and Millikan... 5.00 
A Treasury of Science. Shapley...... ... 4.50 
American Women of Science. Yost 2.50 

BIOLOGY 


Biology Projects. McAvoy and others... 1.85 
Animals Without Backbones. Buchsbaum 5.00 
The Machinery of the Body. 


Carlson and Johnson e.3 4.50 
Working with the Microscope. ’ 
Julian D. Corrington. 4.00 


The Fight to Live. Raymond L. Ditmars.. 2.75 
Miracles from Microbes. 

Epstein and Williams 
Weeds of Lawn and Garden. “Fogg... inca 
Adventures with a Microscope. 


Richard Headstrom 2.00 
Growth Regulators for Garden, ‘Field 

and Orchard. Mithcell & Marth 2.50 
Picturing Miracles of Plant and 

Animal Life. Pillsbury. 3.50 


You and Heredity. Amran Schiendfeld  5.0F 
Trace Elements in Plants and 


Animals, Walter Stiles 3.50 
CHEMISTRY 

Cosmetics and How to 

Make Them. R. Bushby 3.00 
General Plastics—Projects and 

Procedures. Cherry... 
Chemistry Projects. C. Chiddix... 1.85 
Plastics. J. H. Dubois. 4.00 
Industrial Chemistry. E. R. Riegel 5.50 


Plastics in the World of 
Tomorrow. Burr W. Leyson.... 2.50 
Discovery of the Elements. E. Weeks 4.00 


PHYSICS 


Demonstrations and Laboratory Experi- 

ments in the Science of Aeronautics. 4.00 
Principles of Electricity. 

Cornetet and Fox....................... 1 
General Shop Electricity. Dragoo. 4 
From Galileo to Cosmic Rays. Lemen.. 5.00 
Atomics for the Millions. 

Eidinoff and Ruchlis. ; 3 
Aeronautical Instrument Projects. 

W. B. Weber... 

MISCELLANEOUS 
Your Servant the Molecule. Landis. 3.50 
Simple Chemical Experiments. Morgan. 2.75 
The Complete Guide to Soilless 

Gardening. W. F. Gericke... 3.00 
The Book of Insect Oddities. Ditmars.... 2.25 
Man and The Vertebrates. Alfred Romer 4.50 
New Handbook of the Heavens. 

Bernhard and others... 3.00 


Write for annotated list 


SCIENCE PUBLICATIONS 
201 N. School St. Normal, Illinois 


Praciical Biology Workbook is intended as a tool 
in making the student aware of his world. Activi- 
ties are designed to create in the student an in 
terest in the problems of living things and in the 
solutions of these problems. Individual exercises 
are geared to specific chapters in the text Practical 
Biology by the authors. The Workbook is a com- 
bination notebook, homework book, laboratory 
manual, and suggestion book. A_ psychologically 
sound approach is made to the problem of learning 
with frequent reviews, summaries, and many exer 
cises of the doing type—demonstrations, laboratory 
exercises, and home projects. 

CODES AND SECRET WRITING. Herbert S. Zim. William 
yy and Company, New York. 1948. 154 pp. 14x21 cm. 


This beok is not meant for experts, but one 
with which to have fun. From the simple codes in 
the first chapter the author goes step by step to 
more difficult and more secret codes, with examples 
of each on which to practice both encoding and 
decoding. Included in this interesting little book 
are chapters on position codes, special codes and 
secret languages, secret writing, invisible inks, and 
books worth knowing. Codes and Secret Writing 
is an introduction to a fascinating hobby. 
PEDIGREES OF NEGRO FAMILIES. R. Ruggles Gates, Research 


Fellow in Biology, Harvard University. The Blakiston Com- 
pany, Philadelphio. 1949. 267 pp. 16x24 cm. 


This book is one result of an interest in human 
genetics, eugenics, and anthropology. which extends 
over twenty five years. This work brings togethe: 
over two hundred pedigrees of Negro tamilies, 
mainly from this country, but also from Canada. 
West Indies, and British Guiana. The bulk of the 
material included in these studies makes this a 
new contribution to the genetics of the Negre race, 
and demonstrates that inheritance in the Negro 
race is in nowise different from that in other races 
[he traits, the inheritance of which is studied, 
clude not only many physical and physiologi =" 
abnormalities, but also such features as musical and 
artistic ability. The last two chapters are devoted 
to the inheritance of racial characteristics, and in 
the last chapter a new hypothesis of the inherit 
ance of skin color is proposed. 


FORESTRY 

Continued from Page 193 

cans with professional forestry training. To- 
day there are more than 12,000-——almost as 
many as there are chemical engineers. Ten 
times as many will be required if American 
forestry develops to an intensity comparable 
with that of western Europe. Such a develop- 
ment is not immediately in prospect, but 
forestry has been growing rapidly in the past 
decade, and the conditions that caused its 
growth during those years will exist for many 
years to come. 

No matter how greatly or rapidly their 
numbers increase foresters will continue to be 
highly trained, able men of science dedicated 
to a great objective: to perpetuate and use a 
basic national resource for the benefit of all 
people. 


THE SCIENCE TEACHER 
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GEIGER-MULLER 


For Detection and Measurement of Radioactivity 


UNEXCELLED IN economy and 


simplicity 
OUTSTANDING, modern up- | 


f 
to-the minute circuit designs : 


FOREMOST in quality, perfor- 


mance, reliability 


CLASSROOM 
DEMONSTRATION 
SET 


A must for every school and college 


\llustrates the use of Geiger Muller counter tubes in the detection of radiations 
from radioactive materials 


Model DS7 Furnished complete with radioactive sample and set of lecture notes 
Inexpensively priced to be within the reach of every schooi..................--. Each $69.50 


Gamma Ray counter tube GIS... 
Beta Ray tube BISW.... . 


WE CARRY A COMPLETE LINE OF RADIATION EQUIPMENT 


FOR MORE DETAILED INFORMATION 
WRITE FOR CIRCULAR 


Standard Scientific Supply Corp. 
Laboratory Apparatus @ Reagents and Chemicals 
34-38 West Fourth Street New York 12, N. Y. 
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New 


ments are excellent for labora- 
vill give accurate meas 
da. Made with 


u rements 


These instru 
metal 


y use, and 
the range 
nd Bakelite 


tor 
ove s spec ifie 
panels. 


cases a 


No. 83333 Cenco Wh 


pial-Decade Type: 


ohms (coil accuracy: 


No. Cenco Potentiometer. 
9-16 mv and 0-1.6 (coil accuracy: 
$ 


Resistance Boxes 
fractional coil 


write today for des 


ES TORONT. 
MONTREA 


\ 
q CENTRAL SCIENTIFIC COMPANY | 
NEW YORK BOSTON SANFRANCISCO NEWARK LOS ANGEL 


